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" It is impossible to over-estimate the importance of these Inventions. The Greeks would have elevated their authors among the gods ; nor will

the enlightened judgment of modern times deny them the place among their fellow-men which is so undeniably their due."—Edinburgh Review.

"Founders and senators of states and cities, lawgivers, extirpers of tyrants, fathers of the people, and other eminent persons in civil government,

were honoured but with titles of worthies or demigods ; whereas such as were Inventors and Authors of New Arts, endowments and commodities

towards man's life, were ever consecrated amongst the gods themselves."

—

Bacon, Advancement of Learning.

"The triumph of the Industrial Arts will advance the cause of civilization more rapidly than its warmest advocates could have hoped, and
contribute to the permanent prosperity and strength of the country far more than the most splendid victories of successful war."

—

Babbage.

NOTES ON NORTHERN COLLIERIES.—No. VII.

ON SHAFT BORING IN WATER-BEARING STRATA AND QUICKSAND!

(Continuedfrom page 311, Vol. XVI.)

In the last of these Note3 (No. VI.), we traced the early and recent

history of well boring, and pointed out how the gradual accessions of

power, due to experience and improved tools and methods, had led to

continual increase in the diameters of the perforations attained, until at

length the bolder and best instructed operators had projected and even

achieved striking successes in the application of well boring processes

upon a gigantic scale, to the sinking of shafts for colliery operations,

through strata of the utmost difficulty and hazard. We also referred

briefly to some of the important ends that may be attained in the

immediate future, by the more extended application of boring operations

of even very moderate diameter to coal working.

The goafs are the well-known magazines of explosive gases. Years

ago, Faraday and the other members of the Commission upon which he

acted, pointed out that in the vacant spaces—the hollow gloomy domes

that are left more or less vacant by the fall of the roof, and that are

almost humanly unapproachable—ventilation is all but nil, even when

some attempt has been made to put these dark and irregular recesses into

communication with the general system of air courses of the workings in

which they exist. Borings for the purpose of ventilating these have been

made in Belgium by M. Sello, and we are informed with decisive success.

For these, and for many other ends that will present themselves, or be-

come desirable in the progress of colliery conduct, the possession of

cheap, certain, and rapid means of piercing holes of even very moderate

diameter is a resource that has not as yet attracted at all the attention

its present existence at our hand deserves ; while, as we previously

remarked, the impending compulsory possession of two shafts in every

working colliery in this kingdom, and probably in Germany and France,

will necessitate the consideration of every improvement that can be

made in the means of shaft sinking through water-bearing formations,

or, on the other hand, must issue in the abandonment of many collieries

now at work, as well as in the condemnation to remain unwrought of

many as yet untouched fields whose access can only be won through

such difficulties of stratification above the coal measures. For the pro-

duction of simple borings—holes of whatsoever depth almost, but of

No. 193.—Vol. XVII.

diameter not exceeding three feet—the most ample and efficient means
are already in existence. Mather's apparatus has actually perforated, at

a diameter of 1'25 feet, into the new red sandstone rock of Lancashire at

the rate of six yards per day of ten hours, and has been found to act

well also in the hard grit stones of the coal formation. When such
holes are to remain dry, and are through sound shales, coal, and rock,

&c, they may stand well without any lining ; and where otherwise,

wrought iron tubular lining may be passed down, or even cast iron

tubbing or lining, put together in plates, and begun at top and con-

stantly hung from the top of the shaft, until the bottom of the hole be
reached, so that all danger of collapse to the workmen in the process

shall be avoided. Even as a simple means of second egress, a shaft of

only three feet diameter would be a possibility, though open to many
grave objections.

Beyond three feet, or possibly a few inches more in diameter, the most
improved strictly Artesian (so to call them) methods must be viewed as

having found their limit. The great interest, therefore, of shaft boring

operations, as regards coal workings, concentrate themselves on those

methods that have been employed for the production of shafts proper

—

viz., shafts having clear diameters of from 9 to 18 or 20 feet. Amongst the

arrangements that have been proposed, and which, with many modifica-

tions to suit local difficulties, have been employed in these shaft borings

through wet strata, presenting enormous difficulties, are to be found

some of the most ingenious and masterly contrivances of which me-
chanical or civil engineering present examples. Nearly all that has

been here achieved has been due to the skill of Continental engineers-

French, Belgian, and German.

We proceed to notice, as fully as our limits will allow, some of the

more remarkable works abroad of this sort, several of which we have

ourselves personally examined.

We may preliminarily mention (but only to show that it may be set

aside to a great extent from our present considerations) the peculiar

method of shaft sinking or boring known as that of M. Triger.

Nearly thirty years ago, M. Andraud appears to have been the first
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to broach the idea that the principle of the diving bell might be applied

to excavations in water-bearing strata, keeping back the fluid by the

pressure of compressed air, of a tension equal to or greater than the

head of water.

Some time after, M. Triger placed himself in communication with

Andraud, and after some conference produced the method in its details

for sinking through quicksands, &c, which has since gone by his name,

to the entire oblivion of that of the originator. Some attempts were,

we believe, made to apply the system in practice as early as 1841 ; but

it was not until 1815 that at Naville, aided by several fresh improve-

ments, due to M. Mathieu, the manager of that establishment, a large

and important sinking was undertaken by this means.

In the interval between 1841 and 1846, several important improve-

ments had been made by the French engineers Hallet and Williamson,

of Paris, in the pumps for supplying air in great volumes and at high

pressures to those forms of diving bell since named by the Americans

The Nautilus, and which were being then employed in deepening the

bed of the Seine.

These improvements were brought to bear in Triger's approved

apparatus with advantage. The results of working were eminently

successful, proving the great facility with which shafts might be sunk

through water-bearing sand, and mud as fluid as cream almost, but

were not quite free from accident.

On the 20th December, 1846, an explosion took place of part of the

cast iron compressed air chambers, containing at the moment air at a

pressure of 3'70 atmospheres, which resulted in the death of six work-

men. An account of this, and discussion of its causes and methods of

prevention, will be found in the Annales des Mines, by MM. Comte
and Blavier.

Since that time, at Rochester Bridge, under the late Sir William

Cubitt, and in sinking the foundations for the great Rhine bridge at

Cologne, this method has been proved quite efficient and manageable,

up to very limited depths. Allowing every latitude to the arguments
that have been produced by the inventor himself, and by other advo-

cates of the applicability of this system to great depths for shaft sink-

ing ; and even admitting that it may be possible occasionally to combine
it at intervals during the descent with the ordinary methods of the pit

sinker

—

au plein jour— it does not seem physically practicable to extend
it beyond the very moderate depth of shaft, that shall demand to keep
back its water supply, a compression of air reaching to six atmospheres.

Even to this limit, we believe the human frame has never been sub-

mitted to a compressed breathing atmosphere, however gradually pro-

duced ; nor probably could it be sustained, at least accompanied with

labour, with impunity ; while the sudden release of such a pressure by
any accident would almost certainly produce immediate death, by the

rupture of every cell in the lungs.

Triger's method, therefore, however valuable in other applications,

and especially as a civil engineering instrument, cannot be viewed as

amongst the available methods of deep shaft sinking for coal or other

mining.
As long ago as 1830, M. Sanquaire-Souligne' proposed (and apparently

was the first to propose) the extension of the well boringby Artesian

methods to the boring out of shafts of great diameter. His proposals

were vehemently contested by one of the most experienced well borers

of France ; and after a good deal of public discussion in scientific

journals, fee., the celebrated Arago was, by consent of both the intel-

lectual combatants, called on to decide as umpire. Degousee, his

opponent, himself says, that Souligne' was refuted in his notions, as

then expressed, much more by the poverty of resource that the work-
shops of France presented to him in the way of tools at that period

than by any inherent errors in principle. Arago doubted the possi-

bility of the dimensions which Souligne' assigned as practicable. The
latter, piqued, replied— " Oui jenferai de plusieurs metres de diametre.'''

To which Arago rejoined—" Je demande seulement a voir laforge oil se

feront Us oulils."

Souligne was, in fact, one of the many unrewarded inventors who
are too much in advance of their day. No such difficulty could now be
started, at any rate. Since that date, well boring itself had partly made
the vast steps in improvement and in extension of size that we have
sketched ; and in 1844-45, we believe M. Kind proposed boldly to con-

tract for the execution of certain shafts of large diameter by veritable

extensions of the boring process. He had already executed well borings
for brine, and other objects, of large diameter and vast depth— at

Mondorf, 7G4 yards deep; at Braunsweig, upwards of 600 yards; and
at Minden, to a depth of 742 yards ; and had felt his strength by exe-

cuting a boring of above four feet diameter, ou the Moselle, in red
sandstone, grits, shales, and coal measures, with water to a depth of

110 yards; and his proposals met thus with more believing ears than
those of his predecessor Souligne.
In 1848, M. Kind commenced to bore, at Styring lezForbach, a shaft

of 420 metres, or very nearly 14 feet in diameter, through wet and
running strata, in part.

Not much later, M. Mulot attempted a shaft of about the same size,

in the Pas de Calais, employing rather different tools, however, from
Kind.

M. Kind's project was a real boring—sinking without the necessity
of attempting to pump, and through the water, until he should
arrive at the coal measures. That accomplished, he proposed to line

the still naked shaft with tubbing (cuvelage), leaving an exterior annular
space between the latter and the sides of the shaft. Finally, he proposed
to throw down concrete or hydraulic setting cement in the interspace,
until he should have filled it, and so sealed back the water-bearing
seams and channels, both in the sides and at the bottom, when the
pumping out of the shaft was to be proceeded with, and then the sink-
ing within the coal measures carried down by the ordinary methods.
For the staunchness at the bottom, he relied chiefly upon being able to
pierce with the bottom edge of his tubbing to some depth into the
semi-plastic beds, that almost all over Belgium, are found at the top of
the coal measures.

Kind's boring tools consisted of an enormous trepan, having at the
acting surface at bottom a row of nineteen large steel chisels or teeth
wedged into place in the wrought iron frame, which was attached by
screw and other couplings, to iron rods of large diameter reaching to the
surface. The whole instrument was capable of acting either by rota-

tion, as a huge auger, or by percussion, as a great jumper or drill, and
was moved, raised, and lowered by steam power. Previous to making
this great boring, and in the centre of the future shaft, an ordinary well-
boring hole was sunk, of 0'65 metre diameter. This was not only a
pilot, to indicate what the larger tools were to encounter, but was the
receptacle into which the detritus from the larger boring was swept,
and whence it was extracted by a bucket that advanced before the
boring tool, and was filled by it, and raised with it.

The cuvelage that Kind proposed, and we believe actually did adopt,
was of timber, of considerable thickness, fitted together in long vous-
soiis, or staves, and cross jointed by iron sockets, &c —a plan not
unusual in Belgium, where wooden tubbing is even still much in use,
though always dangerous, and one would say, in this case, highly injudi-

cious. It is not difficult to see the serious difficulties to which all that
portion of this project that relates to the staunching back the water
must be exposed. In fact, even supposing the main difficulty overcome,
and that the bottom of the tubbing were made for a time quite water-
tight in the upper plastic beds of the coal measures, it is scarcely con-
ceivable that any throwing down of cement through 250 feet or more of

water (even if this were still water, which is not the case in the water
of any deep shaft, owing to the difference of temperature between the
bottom and the top) could so cork back the various lateral water sup-

plies as that their accumulated pressure down to the very bottom should
not visit itself upon the staunching beds there, and probably blow
through them, into the shaft, beneath the lower edge of the tubbing,
when all that had been done must prove in vain.

This appears, in fact, to be just what did happen. The tools, so far
as their boring and clearing out offices were concerned, worked well.
The shaft was sunk (still full of water) to the depth of 8072 metres

—

265 feet nearly, when the coal measures were reached, and was then
continued 30 metres further into the latter, or to a depth (bored 14 feet

diameter) of nearly 370 feet. They then thought it safe to insert from
the top the tubbing, and fill in behind it, &c.
From the Bulk de la Soc a"Encouragment for 1856, we find that after

they had begun to unwater the shaft, they found they could not reduce
its level lower than about 45 metres.

The explanation given was that it had been ascertained that this

exhaustless supply of water came into the shaft through the deep well
hole (the pilot hole) that had been first sunk ; but this looks in every
way most improbable, and there can scarcely be a doubt that what we
have above indicated took place—the exterior waters burst in beneath
the lower edge of the tubbing. What has since been done with this

shaft we are not aware : we apprehend it has been abandoned. Though
unsuccessful thus at the moment when its second stage was reached,

and when success appeared almost in view, this first great experiment
proved the practicability of executing shaft borings, by tools of adequate
size, to a great diameter and depth, and without the removal of the

water from the shaft during the work. This failure occurred at the

point where several others have since failed—the staunching the pierced

shaft when at the coal measures ; and this remains to the present hour
one of the great difficulties in the way of this method of shaft sinking

;

and in estimating the value of the method as a whole, compared with
ordinary pit sinking, we must ever bear in mind that in works of this

class, however near to complete success we may approach, unless we
attain it, we have accomplished nothing at all, but have wasted time
and capital. M. Kind's shaft at Styring was executed up to the point

we have referred to in two years from the commencement. We have
learned that since the first shaft was sunk with the above results, he
has sunk, and with success, a second shaft at the same place, and for

the same owners, of about 225 feet in depth, which was reached within
six months, and was successful in all respects. Our authority is de-

rived from a list of works executed prior to 1S56-57, by M. Kind's
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Compagnie des Sondaaes, from which we also find it stated, that in 1S53

they executed a shaYc for the Colliery Company of Saint AVaast, in

Belgium, of 14 feet diameter, and to a depth of nearly 300 feet, in a

sinAe year—reaching, as we are led to presume, the coal measures in a

condition fit to win the coal. We know not how far these statements

are capable of confirmation, however.

In the Belgian Journal de Liege for November, 1860, we find it stated

that at that period " they had, without accident, completed in Hainaut

a shaft by M. Kind's process, as improved by M. Chaudron, at the

Colliery of Peronne, near Binche. This shaft is of 2-35 metres (7 feet

9 inches) diameter, and 105 metres (31C2 feet) in depth, of which 62

metres (204 feet) are in water-bearing strata. The tubbing is of cast

iron and rested at bottom upon a plug of moss packed into a wooden

case' (to crush, it must be presumed), and surrounded with beton, reach-

ing to the whole height of the water bearing beds, and giving a clear

internal diameter of 6J feet, had been perfectly successful in keeping

back the water, not a drop of which appeared in the shaft when pumped

out. This shaft was commenced by M. Chaudron towards the end of

ISo'e, in the same year that M. Kind abandoned his great boring of 4-i

metres diameter and 90 metres in depth, which had been begun in 1853.

It seems now probable that by the help of a new interior tubbing put

down upon the improved plan of M. Chaudron, this shaft even might

still be made available.

The notice adds, " We know nothing of the details of the process of

M. Chaudron, nor of the expense of this shaft, but whatever the latter

may have been, it must find many other applications in the water-bearing

and quicksand formations of Hainaut, where there is no room for doubt

that the ordinary methods of pit sinking have never proved victorious."

At the Saint Waast Colliery, not far from where M. Chaudron

made this success, one of the most interesting and original works of

shaft boring through wet sandy beds of extreme difficulty has been

achieved. In our next paper we shall refer to this, and pursue the

subject into the Westphalian coal basin, where several remarkable

works of shaft boring have been conducted, some of which are still in

progress. Of more than one of these we shall be enabled to present

our coal minin<* readers with details derived from personal examination.

—Ed.

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from page 313, Vol. XVI.)

Isstead of that, Barlow makes use of the hypothesis that the trans-

versal section of the tubular thickness always keeps the same superficies,

that is to say, that the bulk of the substance remains always the same.

Such a purely geometrical stipulation is not mechanically supported.

The bulk of the substance certainly changes, but of course not so con-

siderably as the formula of Brix supposes, neither so inconsiderably as

Barlow pretends. The truth lies between the assumptions, although

not in the middle, but, as we will show presently, nearer to that of

Brix than to that of Barlow ; and it may already be seen beforehand,

that whilst the formula of Brix yields too feeble thicknesses, that of

Barlow yields too strong ones.

The hypothesis of Barlow requires that

O + ,0 — (r„ + po)"—^-^'

should be ^l/r+!rrf + fj
!-r .

A substitution of this value of p in equation (6), gives

(10.;

E J (-jr V 1*+ 2 r„ H + Po
2— l) & = ro p — rlPl

wherein also po may be replaced according to equation (5) by -—.
E

The integral of the expression on the left-hand side has, indeed, no
difficulty ; but as it gives an inconvenient formula, Barlow makes use

of an abbreviation in employing the relation

J_ _ 2 r + po

Po 2 t + p

which results immediately from the conditional equation, letting p

against 2 r, , and p against 2 r, disappear

npo r,r So

' rE

This gives

n
/dr

-pr — n Po — r, ih

n

and by suitable integration

»-o(y» —

r

) 5p
TO Po rl Pi

_ n (npo — i-i pi

)

'°- nin-n) (")

If we now assume the outward strain, pt := o, the formula reduces
itself to

ripi _ ( n + b ) pa

ri — To
~

b

and from thence follows

6=r n po

So — po

and for practice

, _ r pa

(12.)

(13.)

(14.)

From the formula (13) we see that the thickness, b, increases con-
siderably when the internal pressure, p„, approaches the tension, 6-

0i

existing in the internal layer, and that b
t

for p = So would become
infinite.

As one can at the utmost, only give to the tension, s , in the internal

layer, the value of the absolute cohesion, f of the material, it follows
that when the inner pressure, p0- reaches the limit of the inner cohesion,

the tube will in every case burst, however great its thickness may be,

that consequently the absolute cohesion forms the limit to the internal
pressure, beyond which no tube can be subjected.

This result, however, is based upon an inadmissible hypothesis, and
upon an abbreviation of the formulae, and lastly upon the supposition
that the external pressure p = o. It is therefore important to submit
the truth of it to a close examination.
We may notice, that the supposition py

= o is in truth never
verified, as the external pressure is almost always equal to the atmos-
pheric one. But respecting this external pressure^, the equation (11)
gives a formula very anomalous with the equation (13), viz :

—

b = ~ [VV + Po'— 2 *o {Po — Ipi ) — (So —Po + 2 2h )1 (15.)

This more accurate formula resulting from the hypothesis of Barlow,
gives, strange to say, by no means for pa = s an infinitely great value,

but the finite one

= *(*&-
\ pi

-,)
So that however great the internal pressure, po, may be, it does not
require an infinitely great thickness. Thus the strict carrying out of

Barlow's hypothesis, contradicts the most important result of his

abridged formula. The question then arises, what influence the other

abbreviation according to which p — i&-was written, will exercise on
r

the result; and if this abbreviation, which with very large thickness is

likewise quite inadmissible, may not perhaps restore again the result

just now rejected.

But whilst the foregoing discussion about inaccurate formula? has only

had for object to call attention to the fact, that often apparently

immaterial abbreviations and seemingly plausible hypotheses are very
doubtful, even for the most common practical wants ; and as this end
has now been sufficiently attained, the farther examination into the

result of the last mentioned abbreviation may rest here. We at once
proceed to other considerations.

In a point through which the radius, r, passes, the pressure, p, acts

in the direction of the radius after the change of form. An element,

d r, of the fibre situated in the direction of this radius, is therefore com-
pressed under the pressure, p, per square unit, and in consequence of
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this compression it is shortened by the corresponding portion, J^-that

is to say by -£r dr.
XJ

If therefore p represents the elongation of the radius, i r, arising out

of the change of form, or the removal of the foremost point of the

element dr; then p
— -urdr is the change of place of the hindmost

point of this element ; -we have therefore

t + dp = p — ^r- dr

or d p = — -^-dr .

with this formula, we have the equation (5), viz.

«=-!-E , . . .

(16)

(17.)

To connect the relation existing between the pressure, p, and the

tension, s, in the concentric layer of the thickness, d r, a relation which
is identical with the equation (1) if we put r„ = r, rL = r + d r,

p„ = p, pl
= p + d p, as this layer (of which the internal and external

radius are r and r + dr) is subjected to the internal pressure,/), and to

the external pressure, p + d r ; the latter relation is therefore

or, if we introduce again for s
1 its value

da
d r

ds = s— d r

If we again integrate between the limits r
, So, and between the limits,

)•, s, then we have

IA ( x _L^
2 V n * »•* )

In this formula, Ave have still to substitute for s'o its value. This we
get from (19), which gives us

and

ds
dr

» + P

e'o = — So + Po

To

r dp

and from (17) we have

— P

e
=

(18.)

hence, when we differentiate for r,

d p r d s + s d r

dr
' Ed

S dr 1 / ds \— =1TKr
-dr

+S
)

whence from (16) -r~ = Sr and so
' dr h

p=-(rJdT +e
)

(19)

and by differentiation for r,

dp
dr — ('£ + •&)

dp .

If we substitute these expressions lorp and —p- in (18), we obtain

According to which, the last found formula will be

. _ »o— Po ,
s + po ( r V

If we introduce this value of s into equation (4), we obtain

'o+go n ' \ d r _ ,

(20.)

/£* + roPu — n pi

and then

*7*c*-*) +HM-t - -*)=**->*

the solution of which gives for the tension s in the inner surface

<P s „ ds
r -j—= + o j— = o

u r- a r

dr2

3 r7 s

r d r

ds

s = (
r

-
' + r»

') Po — 2 yi 'P'

r, -
.— ro 2

_ ( (6 + r ) ' + r„ 3
) po — 2 ( 6 + r„ )

2
p,

(6 + r„ )
2 — r »

Conversely, we get for the thickness b

, _ _ ( i / "o + Po , \

and for practice with n as factor of safety

(21.)

Vi f+Po
1

(22.)

(23.)

If we make -=— — s1
; we have

dr

ds 1 _ _ ^ ,

dr r

or

rit' _ dr
s 1 »•

consequently, if we integrate between the limits r
, s\, and between

those r, S,

and if the external pressure pi be o

6 = r — 1

f—Po
(24.)

log.

whence

»\> " «'o

In order to calculate from a given tension « in the internal thickness,

the corresponding internal pressure po per square unit, we have, in

accordance with equation (21)

(»-, ' — ro

"

) «o + 2r, !
P.Po= rTM^ (24a.)

Blakely has transcribed the formula (21), with the supposition that

p, = o, and attributes it to Dr Hart, of the University of Dublin.

According to Redtenbacher, the same expression has been given to Lame.
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I am not in possession of any notes informing me who has explained this

formula first, and with what assumption this has been done.
_
But, from

what precedes, it is shown, upon mechanical principles, withoutany

hypothesis or abbreviation ; and we may well assume that neither

Lame" nor Hart employed it with any simplified hypothesis.
_

The equation (23) contains a result which is of the utmost importance,

namely, that there is for every material a limit to the internal pressure,

which" in no case ought to be exceeded, however great the thickness,

and however small the internal diameter of the tube may be. This

limit is p~=f + 2 p, ; or, if no external pressure exist p„ =/; that

is to say, equal to the absolute resistance of the material.

Should the internal pressure exceed this limit, the material must, even

with an infinite thickness of substance, break in the internal surface.

And if in practice we take n for factor of safety, the utmost limit of the

internal pressure, even with an infinitely great thickness, reduces itself

toj),= —f+2p.^n

From equation (20) we see that the tension s in the concentric

lamine consists of a constant and of a variable point ; the latter varies,

as in the inverse square of the radius r.

If we differentiate the expression s, for r, and if we put the

ds
value resulting from it -=— in equation (19), we get for the pressure, p,

a r

which takes place in the difference, r, in the direction of the radius

P — Si, +Poor- So— Po
(25.)

an expression, which follows the same law as the tension s in the

circumference of the circle.

Through the value of «o from (21), we can reduce the tension s from

(20) to the form

r„ - O2 -fnlft-f.'tr+r, 2
) p,

r2 ^ 2 —r„
2
)

and the pressure p from (25) to the form

(

_ r 2
fa

2 — r2) po + r, 2 (r»— r„ ') Pl

r- {n " — r„ 2

(20.)

(27.)

A substitution of s in p =. -w- gives the value of the quantity p, by

which the radius r is extended by the change of form of the tube.

From this, we easily get the values

_ [fa
a + ro

2)po— 2r, 2
p, |

fa
2 —

r

2)E

_ fj [2 r 2 po— fa' + r *)p. ]
h ~

fa
2 -r 2 E

For a very small thickness these become

_ >*fco— P, )

f ~ 6E
{To ie continued)

CURTIS'S STEERING SCREW PROPELLER AMD TWIN
SCREWS.

Me Curtis has forwarded to us two reports on the behaviour of the
Charger gun-boat, and of his steering screw in her while at sea, which
he deems demonstrative of the advantages of his arrangement. The
first of these, being an extract from the Times, as far back as 12th Sept.,

1863, giving account of trials of the above boat at Sheerness, we cannot
insert. The other, which is subjoined, we transcribe for what it is

worth ; not that it removes one tittle of what we have pointed out as

against the principle of this steering screw, but, that as we have felt it a
duty to write unfavourably of it, we are ready to allow more than fair

latitude to the inventor in stating anything relevant he deems favour-
able to his own invention.

Reports, addressed to Messrs Young, Son, and Magnay, of Limehouse,
by the two pilots in charge of the ship Charger, in its passage to Ports-

mouth :

—

" Portsmouth, Oct. 15.

" Gentlemen,—I have the pleasure to inform you that the improved
screw, which is now in her Majesty's gun-boat Charger, acted most

admirably in the gale of Friday, October 9. It was the means of keep-
ing the vessel up to the wind, and causes the gun-boat to turn round
quicker than any screw I have ever seen.—Your obedient servant,

" John Chittenden, Government Pilot."

"Limehouse, Oct. 15.

" Gentlemen,—The series of experiments made with her Majesty's
gun-boat Clmrger, as fitted with ' Curtis's Patent Steering Screw,'
under my charge on the Thames, having been satisfactorily completed,
I assisted Mr Chittenden last week to take the vessel back to Ports-
mouth, and herewith report our passage round. We left Gravesend on
Thursday, the 8th inst., at 3.30 p.m. On nearing the Mouse Light, in
consequence of the haziness of the weather, it was deemed prudent to
anchor until daylight ; the voyage was then resumed, without any
material incident until sundown on Friday, about which time we passed
Duugeness, after which the wind increased to a gale from the south-
east, lasting throughout the night and following morning. On three
occasions the tiller ropes gave way. The engines being stopped, the
ship drifted into the trough of the sea until the repairs were made on
each occasion, when the engines were again started. The vessel, with
perfect facility, was brought head to wind, and once a complete circle

was made upon the top of a sea as quickly as it could have been in
smooth water. On resuming our course at daylight, our confidence in
the screw being most fully confirmed, the vessel was steered W. by S.
to within a short distance of the Mixin Beacon, where a tack was made
to bring the ship into the centre of the Loo Stream, which was done so
easily that it excited the admiration of the entire crew ; and it was the
opinion of all on board that, had the manoeuvre, under the same circum-
stances, been attempted with any ordinary propeller, it would have
resulted in the loss of the ship on the sandbank. After this, without
further difficulty, we made the harbour of Portsmouth at 10.30 a.m.
Opposite the dockyard we made a complete circle, and, without a warp,
took our berth by the dockyard wharf, when Mr Curtis received con-
gratulations of those officers of the dockyard who witnessed our arrival.

Throughout the whole of this trying passage the screw worked most
satisfactorily, and not the slightest damage to the vessel or machinery
occurred.—I am, gentlemen, your obedient servant,

" G. Kitchener, Assistant Pilot."

The most important fact that we gather from the preceding is a cor-

roboration of what we ourselves stated of the severe strain upon the
steering apparatus that this system of obliquitous screw must involve.
" On three occasions the tiller ropes gave way," and this only between
Gravesend and Portsmouth. As the document furnishes us with no
date of year, it is impossible for us to verify what the real amount of
the gale was to which the Charger was exposed. In conclusion, we
must remark that the demonstration which we said we should be ready
to publish for Mr Curtis (if he could supply such,) was a demonstration
that uniform rotation could be transmitted, uniform still, through a
Hooke's joint set obliquely ; this we have not got, nor ever shall, we may
add.

While we are upon the subject we shall subjoin an account of a trial

made during the week ending 27th February, 1864, of another system
of screw steering, and, as we believe, already proved more advan-
tageous one—viz., that of the twin-screw.

TRIAL OF TWIN-SCREW STEAMERS.

Two very interesting trials of steam vessels propelled on the twin-
screw principle took place on the Thames during the past week. The
vessels and their engines were constructed by Messrs J. and W. Dudgeon,
iron shipbuilders and engineers, of Cubitt Town Yard and London
Street, City. On Tuesday a small vessel, the Experiment, built to

order for the Admiralty for service at Ascension, made her official trial,

in Long Reach, under the supervision of Mr John Dinnen, Admiralty
Inspector of Machinery Afloat, and the results were highly satisfactory.

The Experiment is only fitted with engines of 20-horse power nominal,

but in her two runs over the measured mile she realized 7 -659 knots

against the tide, and 10 909 knots with the tide. Off Barking she took

in tow a deep-laden schooner of 200 tons, and towed her to the West
India Docks against the tide at the rate of 5J knots. The Experiment
is the first vessel fitted with twin-screws in Her Majesty's navy.
Her engines are horizontal direct-acting high-pressure, and drive two
three-bladed propellers, having a diameter of 3ft. 8in. and a pitch of 7ft.

4in.

The second vessel, named the Edith, tried on Saturday, is of a larger

description than the Experiment. She has been built for commercial
purposes, and is intended to cross the Atlantic. Her principal dimen-
sions are—Length, 175ft ; breadth, 25ft; depth, 15Jft; draught of water,

aft, 9ft. 6in.; forward, 6ft. 6in. Her engine-power is 200-horse nominal,

and the cylinders have a diameter of 34in., with a 21in. stroke. The
weight of the engines, with shafting, tubes, and propellers, is 64 tons,
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and that of the hoilers 35 tons. The propellers, each driven by its own
independent engine, have each three blades of the common form, with a

diameter of 8ft. 6in., a pitch of 16ft., and a length on line of keel of 2f.

4in.

The Edith left Gravesend at noon for Long Reach, with a large party
on board, including Mr E. J. Reed, Chief Constructor of the Navy

;

Rear-Admiral Sir Edward Belcher, K..C.B. ; Mr John Dinnen, Inspector

of Machinery Afloat to the Admiralty
; Captains Symonds and Selwyn,

R.N., &c. On arriving in Long Reach, a run was taken over the
measured mile each way, with and against the tide, the ship realizing

under the latter circumstances a speed of 11'803 knots, and with the

tide 15 knots, the mean of the two runs being 13 '401 knots, which was
considered highly satisfactory. Her engines averaged 100 revolutions

under 28lb. of steam pressure, and with a vacuum of 25J inches.

The vessel's course was next kept down the river to obtain space for

putting her through several manoeuvres under steam, so as to exhibit

the powers of twin-screws in relation to military purposes; On reaching
the position required the experiments were prefaced by making two
complete circles with both screws going ahead, starting with the vessel's

head upon tide. The first circle was made in 4 min. 10 sec, and the
second in 3 min. 57 sec. The subsequent experiments, relating more
entirely to military purposes, were commenced by starting from a state

of rest with the starboard engine going astern and the port ahead, the
helm being hard aport. The vessel turned a complete circle under these
circumstances, with her own centre as the pivot, in 3 min. 29 sec, the
mean revolutions of the engines being 84. The circle being completed,
the engines were suddenly reversed to opposite directions, and their

action upon the vessel was instantaneous, the revolving motion of the
ship being checked and changed to the opposite direction with the
greatest ease and nicety. The manoeuvre was repeated several times,
and the vessel thus represented a revolving battery mounted with monster
ordnance, too heavy for training upon any given object by ordinary
appliances. The hull became the carriage for such heavy guns, and
trained them upon any given point by revolving under the action of the
screws alone. This part of the day's experiments was watched with
very great interest, and gave the livliest satisfaction by the clear manner
in which it demonstrated the value of the twin-screw principle for

military purposes.

The ship's course was next laid at full speed, both screws going ahead
up the river, the supposition being that the vessel was carrying out
hostile measures in the presence of an enemy, and that it suddenly
became necessary to altogether alter the vessel's course and retrace her
path down the river. The time was taken from the order " Hard over"
being given by the pilot, and in 1 min. 40 sec the Edith was in a
straight course in the required opposite direction. Continuing her
course thus, the port engine was next stopped, and with the starboard
continuing to go ahead the helm was put over, and a full circle made in

4 min. 31 sec, the revolutions of the engines being 79. This brought
the day's experiments to a conclusion, and the Edith returned up the
river for her destined outfitting berth in the West India Docks, passing
the measured mile in Long Reach, with a small drain of flood tide in her
favour, at the rate of 14'884 knots, and making the distance from
Gravesend to Blackwall, 21 miles, in 59 minutes, one of the quickest
runs on record.

It may be interesting to state here that the first twin-screw vessel
built by Messrs Dudgeon, the Flora, was some time after her launch
purchased for the Southern States of America, ran the blockade success-
fully nine times, is now the property of the Confederate Government,
and is doing service as such on the Wilmington River. Since the
above was in type, we learn, on we believe good authority, that the
Board of Admiralty has conclusively deolined to employ Mr Curtis's
steering propeller.—En.

SPOKED AND DISC WHEELS.
We have much pleasure in presenting to our readers the following
interesting and important conclusions, which have been very elaborately
wrought out by the celebrated French philosopher, M. Ad. Martin.

The large development of the railway system has caused the manufac-
ture of the wheels of rolling stock to become one of immense impor-
tance. The number of axles belonging to carriages and vans in France,
at the 1st of January, 1862, was about 85,000, of which 3000 having
disc wheels attached to them, represented a value of more than fifty

millions of francs. The just combination of the several pieces of which
they are composed, is one of the first elements of their security. The
wearing out of the tyres is another most important consideration. It

becomes thus a matter of great commercial interest that the wheels
should be constructed after an improved type.

It is thought that all the requirements will be represented in the fol-

lowing terms :

—

1st, To realize the greatest solidity amongst all the pieces.

2d, To offer as little resistance as possible to the action of the air.

3d, To be of light weight, and to offer as much resistance as possible

to the binding energy of the tyre.

4th, To lift as little dust as possible when running.

Lastly, To produce at a minimum price an article of maximum dura-

bility.

Spoked wheels, which are employed for locomotive engines and rolling

stock generally, are more costly, heavier, and offer a greater resistance,

than those having plain discs, therefore they should be replaced by the
latter. Another motive for employing these disc wheels results from
their inferiority to extend a fire, should it occur in the carriages when
travelling, and which spoked wheels to a large extent provoke.

The wheels of carriages and waggons being usually identical, there

is no necessity to make a distinction between them. Their diameter

outside the tyre being generally about 0'9144 metres to 1 '05 metres, the

first of which corresponds to about 3 English feet, and the second to 3

feet 7 inches nearly. It would therefore be of little benefit to go beyond
this diameter, for if, on the one hand, the friction of the journal is

slightly diminished, the weight of the wheel is increased, as well as the

rolling friction, which, increasing as the diameter, destroys the advan-
tage thus obtained.

The resistance that the atmosphere presents to the rolling action of

wheels, is entirely independent of their diameter for a given rate of

lineal travel, because in any case the circumferential velocity is equal,

the number of revolutions corresponding with the diameter, accordingly

as it is increased or diminished.

The general construction of spoked wheels being pretty well known,
it is scarcely necessary to describe them in detail. They are usually

made with straight spokes, the outer extremity of which are forged of a

T form, these ends are then welded together in pairs, the manner in

which the joint is made being one of the most important elements in the

construction of spoked wheels ; these are made secure at tbe centre, by
a boss of iron cast over and between them. When the cast-iron boss

has become cooled, the outer rim formed by the T-shaped extremities

is thoroughly welded, and made circular. There are many other ways
of manufacturing spoked wheels for railway carriages and vans, and,

indeed, they are now sometimes made entirely of wrought-iron, in a

manner similar to that introduced by Mr Gooch, on the Great Western
Railway, for the wheels of locomotives.

Wheels with plain discs are much lighter and encounter much less

resistance with the atmosphere during their revolution, they do not lift

the dust, are not easily disturbed, and hold equally well upon the axles

and in the tyres. Any person conversant with this subject, will thor-

oughly grant that a wheel composed of one piece of malleable or cast

iron, in the form of disc, is much more solid and secure than one made up
of an assemblage of pieces. It is, however, contended by some, that

by the use of disc wheels, the tyres would soon become flattened, loose

upon the wheels, and at the same time the wheels become loose on their

axles. These prophesies, however, have not been realized in practice

—

they are contradicted daily, and, indeed, it appears that disc wheels
hold better in their tyres than spoked ones have ever done. In either

case, the chief element of secure fastening between the tyre and the

wheel consists in the amount of strain produced by the tyre on the

wheel, this adhesion being also increased by the introduction between
them at intervals of bolts or rivets ; in either, the bolts or rivets, their

action is identical. It remains, therefore, to be seen what the actual

value of this binding action amounts to, in shrinking the tyre over the

wheel, the contraction of the t3're being usually brought about by first

heating it, then passing it over the wheel. When thus placed in posi-

tion, both are immersed in a cistern of cold water, where they are al-

lowed to remain until the tyre is sufficiently cooled. It should also be
stated that, prior to the tyres being heated, their internal diameter as

either rolled or bored, is to be slightly less than the exterior diam-

eter, of the wheel, in order 1hat when expanded by heat, and again

contracted by cold, they hold the wheel very firmly.

Let P = total pressure of the tyre upon the wheel.

p = pressure per unit of surface.

I z= width of the tyre.

r = radius of the felly or rim of the wheel inside the tyre.

R = the co-efficient of elasticity of the iron, which, in the present

case, is taken = (12 kil.) for each square metre.

S = the section of the tyre.

The total pressure of the tyre upon the wheel, and reciprocally, would .

be

2 Trip — V (1)

In determining the tendency to produce diametral rupture, it was
found that

;>2rZ = 2 SR (2.)
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In practice. S = 149 ™m- X 55 mill = 7700 mi11
- en tenant compte

du boudin, when it would be

—

12 r = 2 x 77C0 X 12 &U. = 184800 kil.

184800
r =T2~r

making 2 r = -9 1 m - it would be

184SO0
' 910X140

= 1-45 k-

(3)

(*)

(5.)

The pressure of the tyre ou the wheel for each square millimetre of its

surface

P = 2 t t Ip = 580 052 Ml. (6)

The expansion or stretching of tyre necessary to produce this pressure

of 5S0,052 kilog. per square millimetre would be

CS
In which

A = the elongation of the tyre has in metres, for every metre in

length

;

P= resistance of the wheel tending to stretch the tyre in killogrammes

;

S = transverse section of the tyre in square millimetres
;

C = coefficient of the modulus of elasticity

;

According to Poncelet, if P = 12 kilog
;

C = to 20,000 kil

;

which would give

A = 140 milL x 55 mill, x 42 kil.

20,000 X 7,700.
= 0-00060 m. (8.)

This expansion would then be less than one millimetre for every metre
in length of the tyre, and would not produce a pressure of 5800Ji kil.

(To be continued.)

ON THE FRACTURE OF LEAD.

BF ME WILLIAM BAKEB, OF SHEFFIELD LEAD WOEKS.

Whes a bar of lead is broken cold, by bending backwards and forwards,

it displays a purely fibrous white fracture ; and only in the case of hard
lead, containing sulphides and other impurities, is the fracture granular.

No indication of the molecular construction of the bar can be gathered
from the cold fracture. "When, however, a pig of lead is exposed to a
regulated temperature, somewhat below, but near to its melting point,

it may be readily broken, disclosing a fracture which has a distinct

connection with the arrangement of crystals which have been formed in

the mass of metal during solidification.

The fracture of a pig of lead may be conveniently accomplished at

the fore part of the bed of a red lead oven, where the temperature can
be well regulated, and the pig heated on all sides. The pig is laid

upon its flat face in the oven. In the course of an hour or more, ac-

cording to the heat of the oven and the quality of the lead, it may be
pulled out on to the floor and broken, or struck with an iron paddle
whilst in the oven. If the right temperature be hit, the pig readily

separates into pieces. Common hard lead breaks much sooner than
soft lead, as such lead passes through a pasty condition, between
fluidity and solidification ; and as this pasty condition ranges through
some degrees of temperature,—just as iron softens at the welding heat

—

it is not difficult to choose the time of breaking common hard lead. On
the contrary, the more pure the lead, the more difficult it is to break,
as regards hitting the right temperature, so as to obtain the best and
cleanest fracture. For soft lead quickly sets as it cools, and does not
pas3 through the pasty condition ; so that when soft lead is heated for

the purpose of obtaining a fracture, it must be carefully watched, or
otherwise the melting point will be reached before it can be broken.
The structure presented by the fractured lead is that of an irregular

columnar mass (somewhat like starch is prepared for sale), passing into
fibrous in the case of less pure lead. The general direction of the lines

of the columns or fibres is at right angles to the planes of the surface.

Thus if a cross section of a pig of lead be represented by the segment of
a circle, the lines converge from the circumference, and meet a line

parallel to the flat surface or chord of the arc, which line is determined
by the cooling of the pig.

The upper surface of the pig, as it lies in the mould, is of course the
first to cool, so that the crystals which form in the mass of metal are
better developed from the rounded part, and they push out to meet
those growing from the flat surface. Such an arrangement is observed
on breaking the pig, whether it be placed on its face or on the rounded
side. Hence, the disposition of these congeries of crystals is dependent
not upon the mode of breaking the pig, but upon the shape of the
mould, aud the manner of its cooling. On tracing the lines separating
and defining the fibres or columns to the smooth surface of a pig which
has been skimmed before solidification, they are found to correspond to

the lines of interference of the groups of fern-leaf-like forms which are

there visible. When a pig of lead cools, straight lines are seen to start

from various points, and secondary lines at right angles to the primary
ones, diminishing in length, are formed in quick succession, building
up these fern-like shapes. The lines defining the columns of the frac-

ture do not correspond to the straight lines on the surface of the lead,

but, as before stated, to the irregular polygonal forms which appear the
result of the interference of the groups of crystals. The largest forms
of fracture are obtained from the purest lead poured out at a sufficiently

high temperature to keep fluid until the mould (previously warmed) is

full. When the lead sets at the edges before the mould is full, or the

mould is shaken before complete solidification, the fasciculi are smaller.

Common lead containing sulphides sometimes breaks with a fracture

partly granular and partly fibrous. This depends upon the amount of

sulphides present, and the temperature at which such lead is cast. At
a high heat, the impurities melt and are thoroughly diffused in the

metal, in which case a fibrous fracture obtains. At a lower tempera-

ture, the sulphides not being dissolved in the metal, interfere with the

natural crystallization of the lead, and produce a granular fracture.

MUNTZ YELLOW METAL AS A COVERING FOR PUBLIC
BUILDINGS.

In the London newspaper the Express, of the 2d March, 1864, we read,

as part of a notice of the progress of the buildings of the Alexandra
Park Company, being those removed, or rather, tardily removing from
Brompton Exhibition Building, and being re-erected at the east of

London—that the new building is to have one (or more, we are not

certain) vast dome, constructed, of course, from the iron framing of the

Exhibition domes, but without the glass covering.

It is added that this new dome (or more than one) is to be covered

externally with sheets of Muntz patent yellow metal.

This, if correct, is a rather startling announcement, and would almost

make one superstitiously fancy that some ill luck must pursue every-

thing connected with that unhappy Exhibition structure of 1862.

The architect of the Alexandra Park Buildings is, we believe, Mr
Owen Jones, well known for his taste for polychromatic and other

gorgeous forms of decoration. We can therefore well imagine that the

basis upon which this material may be proposed being employed here for

covering the dome rests upon either the notion that it will always
preserve a golden yellow colour, like that of untarnished brass, or that

it will become of the same beautiful glaucous green that this metal pre-

sents when stripped from the hull of a ship that it has sheathed, and
which has been two or three years, more or less, at sea. We can con-

ceive no other possible ground for its selection, for it is by no means a

cheap material.

If we be correct in the above conjecture, or indeed upon whatever
notion based, we take leave to warn all concerned against the adoption

of Muntz metal for such a purpose.

It is perfectly well known" that as ships' sheathing it becomes ab-

solutely brittle, and crumbles at a touch almost, after a few months'
exposure to air and sea water. Precisely the same change takes place

in this very peculiar alloy (of about 60 zinc and 40 copper) when exposed

to air and moisture in the atmosphere of our smoky cities. The whole
substance of the sheet becomes crystalline and brittle, and as a roof

covering, it would not only not bear to be walked upon, but after a few

years would not bear to be touched.

In fact, the tendency of this alloy to alter its molecular condition

under the action of several chemical agents is quite extraordinary. If,

for example, a slip of sheet or a wire of Muntz metal, in its perfectly

tough and flexible condition as it comes from the rolls, be plunged only

for a moment into a dilute solution of per nitrate of mercury, it becomes

instantaneously crystalline and brittle throughout its entire thickness,

and can be broken between the fingers, as if of baked pipe clay.

Nor will the colour which this metal must assume in a London
atmosphere be any recommendation to it. It will not remain golden

yellow and untarnished, no matter what transparent varnish be applied

over its surface ; nor will it become a fine whitish sea green, as in sea

water ; but will very soon become all over of a dirty muddy black,

much the colour of soot mixed with a little chalk; and this would
happen even though by the application of liquid reagents after being

laid (and at the expense of the total destruction of its toughness), the
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whole surface were brought to the same sort of sea green colour produced

by marine immersion—which might be done by the artificial production

of a coating of oxychlorides all over it ; for before long the copper in

these salts would get converted into sulphide, from the sulphuretted

hydrogen always present in the London atmosphere, and the green

surface would become black.

Muntz metal—an admirable material for sheathing ships traversing

certain seas or river mouths in tropical or semi-tropical latitudes, and
having many very peculiar properties fitting it for various applications in

the arts to which it has never yet been appropriated—is perhaps the

most unsuitable of any metallic substance that could be proposed for a

metropolitan roof covering.— Ed.

THE LATE MAJOR-GENERAL PORTLOCK, R.E.

Ey the death of Major-General Portlock, R.E., which occurred on the

14th February, 1864, a distinguished man has passed away.
Portlock entered the engineer corps at a time when science was but

little cultivated as connected with the profession of arms. His natural

bent and frame of mental activity were decidedly scientific however,
and from an early period they moulded the main features of his career.

In early life he was emplo3red for many years in active service in

Canada. Some of these years, which he always looked back upon with
fondness, were spent amidst the wildest Indian life; and we have heard
from one who then knew him well, that his gentleness, bodily vigour,

humanity, and intrepidity made a powerful and unusual impression

upon the Indian tribes amongst which he was thrown, and by the braves

of which he was regarded with a very unusual reverence. Here,

amidst some of the noblest and wildest scenery in the world, he laid

the foundation of that knowledge of natural history that became sub-

servient to the great study of his after life—geology—in connection with
which science his name will be long remembered.

In 1824 he returned to England, and was appointed to the Ordnance
Survey of Ireland, then in a very early stage of progress, under the
command of Colonel Colby, R.E. Portlock was his chief assistant, was
engaged in the measurement of the base lines on Lough Foyle, and was
the originator of the idea of publishing along with the maps of each
county an elaborate volume, in which all that related to the history,

archaeology, geology, minerals, botany, meteorology, &c, &c., of every
part of the kingdom should be there, piece by piece, collected, condensed,
and placed on record. Portlock himself undertook and carried through
the first of the series, the quarto volume called the " Memoirs of the

Ordnance Survey of Londonderry." It is much to be regretted that the

Government of that day did not think proper to continue so noble and
valuable a project, and that with this first memoir, it began and ended.

His labours, both of observation and of calculation, performed in his

own person, while holding control over a vast stall' of assistants, military

and civil, have been testified to by his then associate officer, Major-

General Larcom, R.E., now Under-Secretary for Ireland, whose words
have been, "Perhaps no man ever went through a greater amount of

labour in his own proper person."

After his connection with the Ordnance Survey ceased, he held

several other military positions in Ireland, and served the office of

President of the Geological Society of Ireland. To the Transactions of

that bodj' he contributed several valuable papers, and about this period

also contributed an elementary work on geology to Weales' rudimen-
tary series of scientific and technical works.

Recalled to England, he occupied at the period of the Crimean war
the important position of Commandant of the Royal Military Academy
of Woolwich, and laid the foundation there for several of the improve-
ments and reforms that have been since carried out with so much
advantage. While there, and afterwards, when having resigned that
position, he became a member of the Council of Military Education, he
was an attentive member of council of the Royal Geological Society of
London, and in 1856-57 occupied the chair as its president, and con-
ducted its meetings with excellent tact and success.

Portlock, amongst many of his brother officers of the scientific corps,

had the reputation of a doctrinaire—a mistake always likely to be made
by men of a less logical and systematic mould of mind, in judging of one
whose every thought on every subject was characteristically investiga-

tive and exact. Without being a man of that striking originality, and
vigour of intuition that are rightly called genius, he was yet one of

large and original views with regard to all that he employed himself
upon, and of great and exact information upon a vast field of know-
ledge.

About 1860-61, his health began to fail. Paralysis—that so often
characterises the sunset of men of great bodily activity and mental
vigour—threatened him ; and his naturally even but ever-sustaining
animal spirits began to fail him at the prospect of having to draw rein
in the activity of course, of a long and labour-filled life. He longed to

breathe again the healthful sea breeze of the Irish coasts, and took a
house at Blackrock, between Kingstown and Dublin, where he expired.

He was an Honorary LL.D., a Fellow of the Royal Society and of the
Royal Irish Academy, upon the council of which he served for some
3'cars.

He was, we believe, thrice married. His widow has, we are informed,
offered to the Geological Survey of Ireland a large portion of his library
of scientific books, to be maintained henceforth separate, and recognised
as the Portlock collection. We could have much wished the gift had
been offered to the Geological Society of Ireland, in place of the Survey.
A Government department does not want the books, and has no proper
power to guarantee their being preserved in the form desired by the
donor

;
while to the Geological Society of Ireland they would be a most

precious treasure, of the utmost real value to working and active men
of science ; and there, in those chambers conferred upon the Society by
Trinity College, Dublin, they would be always preserved distinct, as it

is stated is desired, and would form a suitable and an enduring monu-
ment of General Portlock's connection with the Society over which he
so long and so well presided.

—

Ed.

ARSENICAL COLOURS.
Amongst the prizes awarded by the Academy of Sciences, Paris, at the
end of 1863, was one bestowed upon M. Bouffe for a new green colour,

which he calls vert nature—the green of nature, and which is produced
by the mixture, it is said, of picric acid and the chrome green (i.e.,

hydrous oxide of chrome) of M. de Guignet. This green pigment is

considered suited to replace all the arsenical greens, such as the
Schweinfurth, the poisonous properties of the dust from which, detached
from surfaces so coloured, have proved in many instances so dele-

terious.

It is said that this new green is as suitable to the artificial florist as
the arsenical green now in use ; and that the magnificent beauty and
brilliancy of the vert nature, especially when contrasted with bright
red flowers, &c, are quite as great as in the case of the arsenic greens,

which are unwholesome to the wearers and fatal to the makers of arti-

ficial flowers.

THE MONT CENIS LOCOMOTIVE.

A series of experiments has lately been concluded on the steep inclines

of the Cromford and High Peak Railway, the object of which has been
to prove the practicability of working locomotive engines and trains on
a proposed railway over the pass of the Mont Cenis. These trials have
been made in the presence of the Chevalier Biglia, special commissioner
of the Italian Government, M. Desbriere, delegate of the Victor Em-
manuel Railway Company, and a considerable number of English and
foreign engineers of distinction. The experimental line is 800 yards,

and the inclined planes on it 330 yards in length, on gradients of 1 in

12 and 1 in 13, and curves of 2J and 3£ chains radius. The adhesion
required for ascending these steep gradients, and for controlling the

descent of the train, is obtained by the pressure of horizontal wheels on
a centre rail, these wheels being attached to the engine, and worked by
an additional pair of cylinders. The experimental engine took up these

inclines loads of 24 to 30 tons, consisting of four laden waggons, at a
speed of seven to eight miles per hour, which rate of travelling, taking
into account the increased speed that would be attained on the easier

gradients of the road, would be sufficient to secure the passage of the

mountain, a distance of 48 miles, in four hours, by trains carrying 100
passengers each. The centre rail, besides affording the means of as-

cending and of controlling the descent, serves as a guide for passing

round sharp curves, aud also insures the safety of the train, which could

not get off the line, in consequence of the flanges of the horizontal

wheels, which underlap the centre rail, whereby the train is securely

held on the line. The breaks applied to the three rails have perfect

command over the train, which is readily stopped on any part of the

inclines, and started again from that position without difficulty, by the

combined power of the engines acting on the vertical and horizontal

wheels. The result of these trials, which during the last four months
have been visited by many of the principal engineers of this and other

countries, is considered to have established the practicability of wording
locomotive engines and trains over the steep gradients of the existing

route of the Mont Cenis. It is proposed to lay the rails on a portion

of the public road, protected where needful from avalanches and snow-

drifts by a covered way. By this means, railway communication may
within two years be established between Italy and France, as well as

the north and west of Europe, and continue until the opening of the

Grand Tunnel of the Alps, 11£ years hence—the time estimated by the

Italian Minister of Public Works for its completion. The railway over

the Pass would then have reimbursed to its proprietors its cost with

interest, have for ten years been a great public advantage, and have
developed an important traffic ready to be transferred on to the tunnel

line as soon as that should be opened to receive it. This project re-
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ceived the sanction of the Italian Government in the spring of last year,

subject to the practicability being established of working steep gradients

by locomotive engines, and the consent of the French Government

being also obtained. The former having now, it is believed, been full}'

proved, it is to be hoped that the Emperor's Government will not with-

hold its sanction from a work of so great public utility.

LIQUID METER.

{Illustrated by Plate 311.)

OtJK plate (No. 311) this month represents an ingenious arrangement of

liquid meter, invented by Mr Yv\ H. 0. Voss, an engineer of Berlin.

Fig. 1 represents a transverse vertical section of the meter ; and fig. 2

is a sectional plan of the same. The working parts of the meter are

contained in a water tight box, a, made in two parts, and joined

together by screw bolts at b. c and d are two brackets or pedestals

cast on the interior of the lower half of the box, which carry the shaft,

E, and stationary spindles, f, respectively. One of the ends of the

shaft, E, has a spherical enlargement, g, formed thereon, but the two
opposite sides of the sphere are cut away or flattened so that it may fit

into a rectangular cavity in the centre of a disc, H, turning freely on
the end of the short adjustable spindle, f, in the bracket, d ; this spindle

being placed at an angle of about 45° horizontally with the shaft, e.

By thus connecting the shaft, e, with the disc, H, the disc will serve as

a driver to the shaft, as will be seen from the explanation below. The
disc, H, is provided at its circumference with three semi-spherical

chambers or recesses, in which are fitted the corresponding spherical

ends of the three piston rods, i, and which are retained in their places

by suitable covers screwed or bolted to the disc. The opposite extremi-

ties of these piston rods are also spherically shaped, and are fitted into

pistons, k, each of which is composed of two parts, having a double

cup leather situate between them, to serve as a packing against the

interior of the three cylinders, l. These cylinders are cast in one
piece, with a disc, m, the whole being keyed on to the shaft, e, and
revolving therewith. This end of the shaft, e, is supported by the

bracket or pedestal bearing, c, and passes through an opening, packed
with leather, s, in the end of the box, the outer end of the shaft

carrying a spur wheel, o, which gears with a corresponding wheel, p,

for driving any well-known arrangement of counting or indicating

mechanism. On the shaft, e, is fitted the liquid distributor, q, in such
a manner that the shaft may revolve freely therein. This distributor,

which is shown in vertical section and front elevation by figs. 3 and 4
respectively, fits water tight (by means of a leather packing, j) at its

circumference and horizontal partition, k, against the face of the

revolving disc, M, the distributor being held in contact with the disc by
a flanged ring, s. Three openings, T, are made through the disc, m,

leading into the cylinders, l, which are brought in succession in front of

the lower and upper portions or chambers of the distributor, as the disc

and cylinders revolve. The lower portion of the distributor is entirely

open to the water in the box, whilst the upper part above the horizontal

partition i3 closed to the water in the box, but communicates with the
outlet or discharge pipe, U, for the measured liquid, v is the supply
pipe through which the liquid to be measured enters the box, a. The
action of this meter is as follows : —The box, A, is filled with the water,

or other liquid to be measured, so that the entire apparatus is subjected
to the pressure of the water which surrounds it. This pressure tends to

force inwards the pistons of those cylinders, the orifices, t, of which
are in communication with the upper or closed half of the distributor, q,
and wherein consequently the pressure is not equalised on both sides of
the pistons. In the lower cylinder, however, the orifice, t, of which is

in communication with the lower or open half of the distributor, the
pressure on both sides of the piston is equal as the water in the box has
free access to both ends of the cylinder, which is not the case with the
upper cylinders. On the pistons of the upper cylinders being forced
inwards, the piston in the lower cylinder will be drawn back, and will
allow the water to enter freely into the cylinder through the open half
of the distributor, through the aperture, T. During this operation, the
rotation produced on the disc, H, is transmitted to the shaft, e, which
causes each cylinder, as fast as it is filled, to be brought in front of the
upper half of the distributor, whilst the preceding cylinder is brought
opposite to the lower or open half of the distributor, in order to be filled as
already described. So soon as the aperture t of the full cylinder passes
above the partition, p., of the distributor, its piston begins to return and
discharges the contents of the cylinder through the aperture, T, into the
upper part of the distributor, whence it flows off by the discharge or
service pipe, u. At every single revolution of the shaft, e, the three
cylinders are thus filled and emptied ; and as the fluid capacity of each
cylinder is known, it follows that a certain known quantity of liquid is

measured at each revolution of the shaft, which quantity is indicated in
the usual manner employed for gas meters. This apparatus is obviously
applicable also as a force pump or fire engine, it being simply requisite
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in such a case to apply power to the shaft, e, to impart a rotatory

motion thereto, and to attach a suction pipe to the lower half of the

distributor, and a discharge pipe or fire hose to the upper half.

RECENT PATENTS.

IMPROVEMENTS IN SAFETY VALVES.

William Naylok, Dalston Patent dated July 21, 1863.

This invention relates to certain improvements in safety valves, and
consists, when using a spring for resisting the valve from opening, in
the employment of a lever of the first order, one end resting by a
suitable pin upon the safety valve, and the other end of the lever

resting upon the spring, the end resting upon the spring being bent
downwards to an angle of about 45° from the fulcrum, so that when the

valve is raised by the steam the other end of the lever is depressed

upon the spring downwards, and, at the same time, is moved inwards
towards the fulcrum, thus virtually shortening that end of the lever, and
thereby counteracting the additional load upon the valve as it is raised

from its seat by the greater amount of compression put upon the spring.

In some cases, it is proposed to place the spring in tension, and cause

it to act at right angles to the valve. It is also proposed to employ a
cylinder with a piston acting against a spring resisted by the end of a

lever projecting over from the valve, the compression of this spring will

indicate the pressure of the steam in the boiler ; and when the

maximum pressure is attained, it will assist in lifting the valve.

Fig. 1 of the annexed engravings represents a vertical section of a
safety valve, provided with the improved compensating valve lever.

Fig. I. Fig. ?.

A is the main thoroughfare leading direct from the boiler, B is a lateral

branch or escape passage for a portion of the steam after it has passed

the valve, c. It is preferred to make this valve project over the edges

of the exit passage, A, and to curve the projecting edges of the valve

slightly downwards, as shown in the engraving, so that the steam on
issuing between the water and its seat will impinge against the curved

projecting portion of the valve, and a portion of it will now be directed

downwards into the annular chamber, d, surrounding the central

passage, A, which chamber, d, communicates at once with the branch

exit pipe, b, whilst the other portion of the steam ascends past the

edges of the valve. By this means, the recoil action of the steam

against the valve for the purpose of facilitating the further lifting of

such valve, when once opened, is made available, e is an improved

valve lever ; it works on a fulcrum at f, and is made to hold down the

valve at one end, through the rod or spindle, q, by the action of the

helical spring, H, which exerts an upward pressure against the opposite

end, a, of the lever. This end, a, of the lever is bent downwards, and

is acted upon directly by the upper end of a rod or spindle, i, situate

inside the coils of the spring, H, and provided with a flange or collar, 6,

against which the upper end of the spring bears the lower end of the

spring, resting upon a cross bar, k, through a hole in the centre of
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which the lower end of the spindle, I, is guided, and free to move
vertically. If preferred, the rod or spindle, I, may be dispensed with,

the upper end of the spring, h, being turned up to bear directly against

the lever, whilst the lower end may either lay in a sunk bed in the

cross board, or be turned down to form a contact or centre bearing

point. Fig. 2 is a detail showing another modification of the mode of

fitting or adapting the spring or springs, H. a is the bent end of the

lever, e, shown in fig. 1 ; 4 is a nipple or centre point which is pressed
against the end, a, of the lever, by one or more springs, H. The
lower ends of these springs bear against a similar nipple or centre point,

c, which rests in a counter sink in the cross bar, k, or in the end of an
adjusting screw, d, passing through the cross bar, so that by raising or

lowering the screw the resistance of the spring or springs may
be regulated. Two long bolts pass down through corresponding
sockets cast on the valve casing, and through corresponding bolt

holes near each end of the cross bar, k, which is thus supported entirely

by the two bolts. By tightening more or less the bolts, l, by their

nuts, the spring, h, may be compressed to any desired extent between
the cross bar, k, and the collar or flange, b, on the spindle, I. The
operation of the peculiar bent lever is as follows :—So soon as the
pressure in the boiler overcomes the resistance of the spring, h, the
valve is lifted, and a certain extra compression is put on the spring.

This increasing compression of the spring during the opening of the
valve has a tendency, if no compensating means are employed, to check
the full opening of the valve, so as to afford an escape orifice equal in

area to that of the passage, a, but by bending down the lever as shown
at a, the lifting of the valve tends to draw that end of the lever towards
the fulcrum, thereby vertically shortening that end of the lever, con-
sequently, the power of the lever to compress the spring is increased in

proportion as the
F'S- 8. valve is elevated, or,

in other words, the
resistance of the

\ spring is proportion-

\ ately diminished,
i When the apparatus
i is properly construct-

/ ed, the resistance

against the lifting

of the valve will be
uniform, or nearly in

whatever position the

valve may be. Fig. 3
represents a vertical

•section of an arrange-
ment of compensating
safety valve lever,

•similar to that illus-

trated by the preced-

ing figures, the differ-

ence being in the em-
ployment of means for

iudicating the steam
pressure in the boiler.

In this arrangement,
the valve, c, is shown
of the ordinary con-

struction, the whole
of the escape steam
passing upwards. In
this arrangement
there is illustrated a

revolving indicator,

and a circular dial, e is the valve lever, through the end, c, of which
works freely the upper end of the rod or spindle, n. This end of the

rod has a series of rings,/, turned thereon, or is provided with ordinary

rack teeth which gear into a small spur pinion, g, fast on one end of a

short spindle which revolves freely in a socket or tubular bearing,

carried by the lever, e. In the opposite end of the spindle is fitted

an indicator or printer, which indicates on the face of the circular dial, I,

secured to the outer end of the socket or tubular bearing, i, the pressure

of the steam per square inch inside the boiler. The piston, o, in place

of being made in one piece with the rod or spindle, N, is separate there-

from, and presses against the rod by a centre point arrangement, shown
at m. The steam passage, c, leading to the cylinder, is curved, so as to

open laterally from the main thoroughfare, A, of the valve.

IMPROVEMENTS IN SMOOTHING IRONS.

Jean Charles & Co., Marseilles.—Patent dated July 5, 1S63.

Tins invention relates to certain arrangements whereby the handles of

smoothing irons are made removable at pleasure from the body of the

iron, and the hand of the ironer is protected from the heat radiated

therefrom. According to this invention, it is proposed to adapt the
handle of a smoothing iron to a plate or shield which rests upon and
covers the upper surface of the "iron " itself, and so protects the hand
of the operator from the heat radiated from the body of the " iron."

Suitable attaching studs and guides are formed on the upper surface of

the " iron," for enabling the plate or shield to be readily adjusted in its

proper place thereon, and any convenient form of spring sneck or catch

is fitted to the handle, whereby it can be locked or secured to the body
of the "iron." This sneck or catch is acted upon by the finger or

thumb of the operator pressing against or upon a lever or button, which
opens the catch, and relieves the handle and plate from the " iron."

The annexed engraving represents a side elevation of the improved
" smoothing iron." o is

the handle of the " iron," y^~^>
r̂ -^'sr^^'~^~^^~^.-^i^>.

which being taken in the Ja_'.

right hand, the side of the
forefinger will naturally

come in contact with the

lever, 6, which is acted
upon by a spring, c, and
by applying a moderate
pressure to this lever the

hook or sneck, d, will be
released from the notch or

recess, e, in the stud
attached to the " iron,"

when the handle with the
plate, /, which is connected therewith, can, by a slight backward
movement, be instantly detached from the main body, r, of the " iron."
In order to replace the handle, it is simply requisite to bring the holes
in the plate,/, over two inclined catches in the rear end of the " iron,"

p, and to depress slightly the fore part of the handle, moving it forward
at the same time.

IMPROVEMENTS IN COATING METALS.
Xaviee Florentine Girard, Paris.—Patent dated July 1, 1863.

This invention relates to a mode or method of, and apparatus for,

applying a coating of tin, zinc, lead, or other metal or alloy, in a state

of fusion, to sheets of iron or copper, whereby the operation is conducted
in a more effective, economical, and expeditious manner than heretofore,

and without the necessity for manual labour in the finishing of such
coated plates. According to this invention, it is proposed to employ a
cast iron or other suitable vessel placed over a furnace, and containing
the tin or other coating metal to be applied in a state of fusion. Near
one end of this vessel is situate a pair of metal rollers rotating in

suitable bearings, one of such rollers being held in contact with the
other by the pressure of a weighted lever or otherwise, the pressure

being varied according to the thickness of coating to be applied. The
level of the molten metal in the vessel should coincide with the point of

contact between the rollers. A transverse smaller vessel or reservoir is

placed in the former one, dividing the same into two compartments,
and this small reservoir serves to contain an extra supply of metal,

from which the main one is to be occasionally replenished. A guiding
plate, inside the main vessel, and extending underneath the smaller

reservoir (which does not reach to the bottom of the main vessel),

serves to guide or direct the plates to be coated to the rollers. In order

to assist and render more perfect the process of tinning, a layer of

chloride of zinc is floated upon the surface of the tin in the fore part of

the vessel ; and to prevent oxidation, resin or fatty matter is floated

upon the tin in the after part of the vessel. As the plate passes through

the rollers, which are rotated either by power or by manual labour, it

takes up a thin film of the tin, or other metal or alloy, in the melting

vessel ; and this film is evenly spread over its entire surface by the

pressure of the rollers, the surface remaining perfectly bright and
polished after it leaves the bath of molten metal. In some cases,

division fences or partitions are fitted on to the guiding plate, in order

to keep the plates out of contact with each other, when several are

being passed through at the same time. "When galvanising or applying

a coating of zinc to metal plates, a sufficient quantity of the zinc for

immediate use only is to be placed in the melting vessel, such zinc

being allowed to float upon the surface of melted lead with which the

greater portion of the melting vessel is to be filled, the surface of the

lead being just above the journals of the lower roll. In this way, the

injurious effect of the zinc on the rollers and melting vessel is obviated,

and plates may be produced coated with lead on one side, and with zinc

on the other. If very large sheets are to be tinued or galvanised, a

narrow deep melting vessel is used, capable of submerging the entire

plate when placed vertically therein; the bottom of the plate rests

upon a stirrup or moveable support suspended by a chain from a lever

or other contrivance for elevating the plate, and carrying its upper end
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between the toilers, a directing plate guiding it to the proper point of

contact between such rollers.

Fig. 1 of the annexed engravings represents a longitudinal vertical

Fig. l.

Fig. 2.

section of one form of the improved apparatus hereinbefore referred to.

Fig. 2 represents another modification suitable for coating sheets of

more than ordinary-

dimensions. In fig.

1, a is the bath of

molten tin, or other

metal to be applied

in the form of a
coating to a sheet

of metal. It con-
sists of a cast iron

vessel supported
upon brickwork, a,

in which is formed
a furnace or fire-

place, 6, ash pit, c,

and flues, d. On
the two sides of

the vessel, a, is cast

or fitted a strong
slotted bracket or

bearing, e, which
carry the journals

of the two rollers,

e' f, of cast or

wrought iron, be-

tween which the

sheet or plate

covered with tin,

or other metal or

alloy, passes, and
is rolled so as to

equalise the thick-

ness of the coating.

The thickness of

this coating may
be regulated by causing the surfaces of the rolls to work nearer to or

further from each other by varying the pressure of the weight,
(f,

which
tiansmits its action through the rods, h, to the brackets of the upper

roll, e
1
. i is a small additional reservoir, extending from side to side of

the main reservoir, and reaching to within a short distance of the bottom

thereof, such small reservoir being intended to supply the main
reservoir with such molten metal as fast as it is taken up by the plates

or sheets passing through it. The axis of the upper roll is continued

beyond the side of the vessel, a, to receive the spur wheel, ft, which

gears with the pinion, I, keyed on to the shaft working in the

bearings, o. On thi3 shaft are fitted a fly wheel and fast and

loose driving pulleys. If it be preferred to work the apparatus by
manual labour, in lieu of steam or other power, the short shaft, m, may
be prolonged, and a winch handle fitted on to the end thereof. The
level of the molten metal should be just even with the line of contact
between the two rolls, e1 and/. In the fore part, x, of the vessel, a, the
molten metal is covered by a layer of chloride of zinc, for the purpose of
facilitating the tinning process, whilst in the second part, y, of the
vessel, the molten tin is covered by a layer of resin, fatty matter, or

other suitable material, to prevent oxidation of the metal. The interior

of the vessel, a, is also provided, at the opposite sides, with two curved
guide bars, q q, supporting a curved metal plate, r, which fills the entire
width of the vessel, and may have a number of parallel ribs or partitions

formed longitudinally thereon, as shown at fig. 1, in order to keep the
edges of the plates to be tinned from coming in contact with each other
when a number of plates are being passed through the machine at the
same time. The plates to be tinned or otherwise coated being intro-

duced into the front end of the vessel, a, will follow the surface of the
curved guiding plate, r, and present themselves between the two rolls,

e
l

f, which rotate in opposite directions, and, consequently, draw the
plates along the lower roll, being rotated by the action of the upper
roll. The plates, coated or covered on both sides by reason of their

immersion in the molten metal, are then subjected to a rolling action,

which equalises the metal coating, and imparts a brilliant lustre

thereto. Moreover, by reason of the capillary action of the rolls at

their line of contact, a small quantity of molten metal is conveyed
above the actual line of contact, which is applied to the surface of the

plate as it emerges from between the rolls, and enhances its appearance,
by giving a glossy effect thereto, the sole function of the rolls being to

prevent any excess of tin, or other coating metal or alloy, from being
carried along with the plate or plates. The journals of the upper roll

are partly immersed in the layer of fatty matter floated on the surface

of the molten metal, and are thus kept constantly and efficiently

lubricated. In order to prevent the lower roll from becoming unduly
heated, a passage is formed along its axis, through which cold water is

caused to circulate. This water is conveyed to the interior of the roll

by an india rubber or other suitable tube, provided with a union or

other suitable joint, which fits accurately on to the end of the axis of

the roll, and it escapes by the opposite journal into any convenient
receptacle. In order that the tinned or coated plate may be readily

cooled on leaving the rolls, it is proposed to attach to the supports of
the apparatus a tube having a long slit therein, and communicating
with a fan or blower driven from the fly wheel ; a jet of cold air is

thereby directed on to the surface of the plate, which is consequently
cooled as soon as it issues from between the rolls. It is not considered
necessary to illustrate this arrangement, as it will be readily understood
by any competent mechanic ; and the disposition of the tubes, both for

the cold air and the water, may be varied according to circumstances.
Fig. 2 represents in vertical section the form of vessel which it is

proposed to employ when treating plates of very large dimensions

—

say, six feet in length. In this case, the bottom of the vessel is

provided with stirrups or moveable supports, s, upon which rests the
lower extremity of the plate to be coated. The curved guiding
plate in fig. 1 is also replaced by the inclined plate, r. On elevat-

ing the stirrups by any convenient arrangement, as, for example,
that shown in the drawing, the top edge of the plate will be guided by
the inclined plate, r, between the rolls, e1

f, when the operation is

completed in the manner hereinbefore - described in reference to

figs. 1 and 2.

IMPROVEMENTS IN PROPELLING SHIPS AND BARGES.

Joshua Applebt, MancJiester.—Patent dated April 30, 1863.

This invention relates to a peculiar arrangement of propellers for ships

and barges, and consists in the application and use for that purpose of

two or more screw propellers or helices, having their respective blades

placed at opposite or reversed angles, such propellers being carried on
two or more separate shafts, one or more for each side of the vessel, and
at right angles to the keel, or two or more may be placed on each side

of the stern-post or midship.

A sufficient space or opening is left between each set of helices cr

screws to allow the dead water to escape, the propellers acting not as

screws but as paddles.

By this arrangement the loss of power from back water is obviated

;

and the speed of the vessel will much depend upon the rapidity with

which the screws are worked, thus overcoming a difficulty always met
with in the ordinary paddle wheels now in use.

According to another arrangement, intended chiefly for inland naviga-

tion, it is proposed to employ screw propellers with their blades inclined

either in one direction or in opposite directions, as hereinbefore stated,

and fitted on to a shaft or shafts at right angles to the keel, the outer

sides or edges, or both the outer and inner sides or edges of the blades

having either one or two broad rings of metal applied thereto, so as to
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check the outward current or flow of the water, and thus leave the vessel

in comparative dead water.

The accompanying engraving represents a plan of the hull of a ship,

showing three different modifications of the improved propellers. In

this example two sets of propellers are shown, the one near the midship,

and the other nearer the bows, a is the hull of the ship, and b b are the

two propeller shafts situate like the ordinary paddle shafts, at right

angles to the keel, and driven or actuated by any of the well-known
arrangements of paddle wheel engines hitherto adopted ; the fittings or

supports for the propeller shafts being in all cases the same as for

ordinary paddle shafts. According to the arrangement No. 1, the

propellers consist each of two screws or helices, the blades, a a, and a' a',

of which are inclined in reverse angles or directions, and the four helices

constituting one set or pair of propellers may be mounted upon one and
the same single shaft, or upon separate shafts. A clear and open space
is left at b b, between the two helices of each propeller, to allow the dead
water to escape freely; the propellers acting in a similar manner to

paddle wheels with inclined floats, and not as screws, since the latter

action is neutralized by the fact of the floats in the two helices being
placed at opposite angles.

In the arrangement No. 2, the blades of the two or more helices form-

ing each wheel or propeller are all inclined in one direction, so as to

tend to throw the water outwards from the sides of the ship when going
a-head ; but in order to check this outward current it is proposed to

attach one or more broad rings, c, to the outer edges of the blades,

whereby the ship "will be left in comparatively dead water. Or the

blades may be inclined in opposite directions as in the first arrangement,

and the broad ring or rings may be applied to one or both sides of the

propeller, as shown by the arrangement No. 3, which arrangement will

be applicable both to ocean and inland navigation.

SEWING MACHINES, AND STANDS OR CASES FOR THE
SAME.

Alexander Pilbeam, London.—Patent dated May 14, 1S63.

Tms invention relates more particularly to sewing machines of the kind

in which the needle thread is carried over a stationary lower bobbin by
a hook having an elliptical and oscillating motion, but some of the

improvements are also applicable to other kinds of sewing machines.
In machines of the kind referred to, as hitherto constructed, the parts

are arranged so that the material being sewed is fed towards the right

hand of the operator, who sits facing the end of the oscillating arm
which carries and works the needle. In the machine as constructed
according to the present invention, however, the arangement is so

altered that the operator faces the side of the needle arm, the material

being fed in a direction from the operator. For this purpose the posi-

tion of the presser foot, and the position and direction of action of the

feed works are reversed, and the bobbin holder and hook are shaped so

that various parts lie in directions the reverse of those of the older

arrangement. In the older machines of the kind referred to, the feed

works the lower bobbin with its holder and hook, and the parts which
actuate the needle arm are above the level of the main table top, but
according to the present inventiou all these parts are sunk below that

level, and in order with this arrangement to get conveniently at the
lower bobbin and its holder, the top plate of the machine is fitted with
sliding plates, which can be removed, and the bobbin holder is hinged
to the fixed pait of the machine, so that it can be turned into a conve-
nient position. The two cheeks of the bobbin holder are also hinged
together, and when the parts are all turned into position for working
they are all firmly held by a single hinged latch. The hinge of the

bobbin holder may be left free to separate, so that the holder may be
lifted clear away. The advantage of these improved arrangements is,

that the use of screws is avoided. A plate is fitted beneath the bobbin
holder to prevent the bobbin from falling away when the holder is

opened.

Another improvement comprised in the present invention consists in

constructing the table or support of the machine
so as to enclose the parts in a small compass
when not in use, and in a convenient and com-
pact manner suitable for travelling. For this

purpose the machine with the upper part of the
supporting table is fitted to slide vertically

down into a case forming the lower part, being
held up when in use by levers or catches. The
treadle is fitted in the bottom of the case, and
the connecting rod is made telescopic, or so that

it can be easily disconnected. The front verti-

cal side of the case is arranged in one or more
pieces with hinges, so as to fold down upon the
floor, or so as to fold round upon one of the
vertical sides, and the top or lid of the case is

hinged to one of the vertical sides, and so that

it can, when opened, be folded down against the
side, to the top of which it is hinged. It may
be mentioned that for a machine of ordinary
size and proportions, the case constructed as
described will, when closed, measure only about
eighteen inches long by twelve inches broad,

and eighteen inches deep. The improved support and casing is appli-

cable to various kinds of sewing machines.
It is obvious that this latter part of the invention, relating to the stands

and cases of sewing machines, is susceptible of many modifications both

of form and arrangement in the details of construction. But for all

practical purposes, and a thorough understanding of the invention

relating thereto, it is considered sufficient to particularly illustrate and
describe one of the best and most approved constructions, and which,

for that purpose, is fully delineated in the subjoined engravings. Figs.

1 and 2 are respectively front and side elevations of one modification or

Kg. 1. Fig. 2.

arrangement and construction of a sewing machine, folding stand or

case, in accordance with this invention, and shown as opened up, ready

for use ; fig 3 being a perspective view of the same machine and
stand, but shown as folded or shut up, when not in use, into a small

compass, in the form of a portable chest or case. In this modification,

the main or general stand of the machine is formed of wood, covered

on the outside with leather or not, as desired, in two main parts, A
and A1

,
of a box-like form, walled on all the sides except the front when

in use, as shown in figs. 1 and 2, in front and s;de elevation respec-

tively. These two parts, a and a', being hinged or jointed together

at b, are constructed so as when folded down, along with the lower

part of the front wall or side, c, hinged to the bottom at c', when
folded up, as shown in fig. 3 in perspective, forms a compact chest or

case, enclosing all parts of the mechanism within it. The upper part,

a1
, has attached to it the table proper, on the top of which is secured the

sole plate of the sewing machine, x> ;
within this part is also secured the
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driving shaft carrying the fly wheel and strap pulley, e. The lower
part, a, contains the treadle mechanism, f, attached to the crank stud
in the strap pulley, e, by the duplex connecting rod, a and G l

, the two
parts separating in the centre for the purposes of packing; the part, o,

folding down into the
F ;z. 3. lower frame, A, of the

case, and the other,

G1
, folding into that

of A1
; when folded,

both these parts of

the connecting rod
being held tight from
shaking by catches or

straps in these divi-

sions of the case for

the purpose. 'I he
connection of these

two parts, a and a1
,

of the treadle con-
necting rods, after

opening up the ma-
chine, being all that

is required to make it

ready for use. A
drawer, h, is provided

at the upper part of the case, A, for holding the loose parts and small
tools for working the machine. The lower part, A, of the case or stand is

made, by preference, wider at the base, with small strips of wood, a, on
the under side to give it stability and preserve the two leather straps, b,

from injury when passed round the whole case and packed ready for

removal and safety, as shown in fig. 3. A short strap is secured to the

vertical side of the upper part, a 1
, of the case, the loose end of which

secures the two parts, a and A1
, in the open or working position, as

shown in fig. 2, by the buckle, c', at the back of the machine, and, when
desired, is used in the other position to cover the key-hole of the lock, and
secures the two parts of the case as well as the foot-board, c, in front.

Another good modification of this invention consists in making the case

parallel and vertical in the walls or sides, so that, in place of folding, as

in the example shown and described in relation to the several engrav-
ings above given, the upper part, as at a', carrying the table with sew-
ing machine and driving shaft, would slide vertical down into the lower
case, as a ; the top part being held up when required for use by narrow
strips, catches, or levers, which are capable of folding down out of the
way when not required. In this instance the lower case would have a
lid hinged to the upper edge of the hack wall or side, which would fold

over when the inner case was slid into the under one so as to lock and
cover in the whole of the mechanism, a part of the lower front of the
outer and under case, as c, being hinged as before to form a foot board,
and admit of working the treadle action. The connecting rod being, in

this case, either telescopic or jointed so as to fold iato the lower case

when collapsed or packed for transit. The whole being furnished with
straps or cords, to save the straining of the hiDges or locks, as in the
first arrangement.

IMPROVEMENTS IN MACHINE KNITTING NEEDLES, AND IN
MACHINERY OR APPARATUS FOR MANUFACTURING THE
SAME.

Thomas Saios, Gilford, U.S.A.—Patent dated July 7, 1863.

Thi3 invention relates to an improved form of machine knitting needle,

and also to a peculiar construction and arrangement of machinery or

apparatus for making machine knitting needles, whereby the several

operations of carrying the steel wire forward to the block—making the
eye or depression—"slubbing" down the wire, and cutting off the
length suitable for a needle, are all performed automatically. In the im-
proved knitting needle a protuberance or thickened portion is formed on
the straight stem, before the barb is turned down, about midway be-

tween the point of the needle and the eye or depression, for the purpose
of rendering the needle inflexible at the bend where the barb is turned
down. The barb itself, and a portion of the shank are elastic, and when
the tip of the barb is depressed with the eye no flexure occurs at the
thickened or enlarged part situate at the bend. By this construction of
needles the risk of breakage when in use is considerably reduced. In
the improved machine for making machine knitting needles, either of

the ordinary description or of the improved construction, herein-before

referred to, the steel wire, which is contained upon a reel, is first

straightened by being drawn through a " straightener," consisting of a
short tube turning in bearings, and having at its central part a rectang-

ular frame, across which extend a series of bars having holes in them
(placed out of line with each other,) for the passage of the wire through

No. 1S3.—Vol. XVII.

them, which issues therefrom perfectly straight. The end of the wire,
after being drawn through the "straightener," is lead to an "eye
block," where a punch is brought down upon it by the action of
a lever and cam, and depresses the eye. This punch remains in the eye
whilst the lever and platform, which carries the entire punching appa-
ratus, are slid laterally a given distance, according to the length of
needle required (the punching cam being broad enough to allow of the
lateral traverse of the punching lever along it), such lateral movement
drawing a fresh length of wire through the "straightener." A cylin-
drical grooved cam, acting upon a horizontally moving lever (the throw
of which is adjustable according to the length of wire to be drawn
through the "straightener"), forces motion to the sliding plate, which
carries the punching apparatus, a link serving to connect such plate
with the horizontally moving lever above referred to. The eye having
been thus depressed, and the fresh length of wire drawn out, a concave
or grooved "burr" or rotating file is gradually depressed on to the end
of the wire by a cam and lever working vertically, the lever containing
within it a rotating shaft having the cutter on the end of it. By this
means the end of the wire intended to form the barb is "slubbed" down
to a regular taper; or if the cam be suitably shaped, the protuberance
above referred to in the improved needle may be formed. A wiper now
comes in contact with a horizontal sliding bar, which carries a cutter in
its extremity, and by its forward motion the length of wire for its needle

FiSf. 1.

HiBW

raME

is cut off. The eye puncher is then elevated, and the partially formed
needle is dropped into a receptacle in readiness for the finisher, who
polishes it and bends the barb or hook to the required shape for use.

Fig. 1 of the annexed engravings represents a general plan

of the improved machine. Figs. 2 and 3 are sectional elevations

showing dif-

ferent groups Kg. 2.

of the me-
chanism, and
fig. 4 repre-

sents views
of a partly

formed and
complete
needle con-

structed ac-

cording to

thi3 inven-
tion.

The power
is applied by
asmall pinion

which drives the large gear, A, and gives a steady and uniform motion to

the shaft, b, which extends the whole length of the machine, and revolves
in suitable bearings placed on opposite sides of the frame. Attached to

the horizontal shaft, b, are thrc e cams, c, d and E, their shape being such as

c
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to produce the required movements of the three principal groups of me-
chanism. A horizon-

Fig 3. tal counter shaft, f,

extends across the top

of the machine, and
is driven by a band
from the pulley, G, on
the main shaft. It

carries a small
grooved pulley, G,

which, by means of

the band, h, drives the

pulley, I, and gives

rotary motion to the

wire straightener,

which consists of a

short tube turning
in the bearings,

and having at its cen-

tral part a rectangular frame, k,l, across which extend three bars, having

holes (placed out of line with each other) for the passage of the wire, o.

When the machine is in action, the steel wire passes from the reel, p, into

one end of the hollow shaft, J, and issues at the other end of the shaft

perfectly straight and in readiness to be formed into needles. The wire, o,

is carried forward from the straightener to the part that finishes the

eye, and is scarfed
Fig. 4. down and cut off at

the desired length of

needle. In the scroll

cam, e, a recess or

groove, K, is cut in

such a curved form
as will give lateral

motion to the stud, s, which plays within it, and is attached to one end, T,

of the horizontal arm or lever, t>. Near the centre of this arm there

is a slot, o, which receives the friction collar, v, which accurately fills

the breadth of the slot, and is firmly fixed to the part, w ; the stud,

which forms the fulcrum of the lever, t, is fixed to the top plate. By
means of the adjusting screws, s, the lever may be set in any required

position within the slot, u, for the purpose of changing the distance

traversed by the end, t. The position of the stand, y, that supports these

parts is also adjustable by means of screws that attach it to the top

plate of the frame of the machine. By this arrangement of the several

parts, the end, t, of the lever is made to communicate a greater or less

traverse to the short attached arm, z, which moves the sliding platform, 1,

being fastened to it by the pivot, 2. This platform slides upon the

dove- tailed rail or bar, 3, the greatest length of its traverse being
equal to the length of the longest needle required to be made. In figs.

1 and 3 the cam is made broad in the direction of the length of the

shaft ; it is fixed to the shaft, E, and, when turned, raises and lowers

the bent lever, 4 41 4" 41U , the requisite distance to punch the eye or

depression of the needle, and at the proper intervals of time. This bent
lever, 4, has its fulcrum at the pin, 5, which passes through the lever

and the stand, G, the stand being supported by the sliding platform, 1,

and moving with it. The vertical part, 41U , is always over some part

of the broad cam, r>, and the opposite end, 4, is over the anvil or block,

6', upon which the needle wire, o, rests, being supported in a longitu-

dinal groove, 7, upon its face. This block stands in a holding block, 8,

and is kept firmly in place by the set screws, 9 9'. The punch that
forms the eye is shown at 48, the end being formed in the exact shape
required for the eye. A vertical stem, 11, rises from it and is very
accurately fitted into the enlarged head of the lever, 4; through the
top of this head, a screw, 12, plays, by which the height of the punch
is adjusted. A guide, 13, is attached to the top plate, 41, and gives sup-

port to the wire, o, as it moves from the hollow tube, J, to the block, 6.

The apparatus for cutting or " slubbing" the wire down to the proper
size and taper, and also for cutting off the length required for a needle,

is shown in figs. 1 and 2. The cam, 16, is fastened to the shaft, e, and
revolves in contact with the friction slide, 17, that projects from one end
of the lever, 18. This lever has the fulcrum, 20, at its opposite end,
where it is supported by the stud. 21, that is secured to the table or top
plate, 41. The friction slide, 17, is held in contact with the cam by the
spiral spring, 32. A "pitman," 22, is connected by pivots, 19 and 23, with
the lever, 18, and knob, 24, which is fixed to the horizontal fiat lever,

25. A hole is bored through the centre of this lever, within which the
shaft, 43, revolves, being driven by the counter shaft, f. and the mitre
gear, 26 and 27. The lever is hung on centres at 42 42 l and its front
end carries a small burr or rasp wheel, 30, which is made fast to the
end of the shaft, 43, by a nut, 31. An upright stud, 29, rises from the
table of the machine, and passes through a rectangular slot in the lever,
serving to keep it steady as the cutter rises and falls. A small piece of
iron, 36, is fitted to a bed piece that rests upon the table, 41 ; a hole
through one end of it steadies the wire, o, while the other is bevelled

down to allow the cutter or burr wheel to come in contact with the

wire.

The apparatus for cutting off the wire to the proper length for a needle

is constructed as described below. A cam, c (in contact with the cam 16),

is fixed to the shaft, c, and carries a short projecting stud, 15; this comes
in contact, at each revolution, with the part, 33, that projects from the

vertical part, 34, of the sliding bar, 35 ; this bar is thus moved forward
horizontally, traversing in guides, and forces the cutter, 39, against the

wire, cutting it off to the length required. The slide is brought back
and held in contact with the cam by the spiral spring, 28.

The operation of the whole machine is as follows :—The steel wire
is coiled upon the reel, and the free end of it is inserted in the tube

of the wire straightener, and led through the bars to the eye block, where
the punch is brought down upon it. The sliding platform, 1, upon which
the eye-making apparatus is supported, is now at the left end of the rail, 3.

As the cam, E, revolves, the slot, r, moves the lever, and the connecting
arm, z, which pushes the platform to the right and draws the wire, o,

through the straightener, the part, 4 1 ", of the eye punch lever traversing

at the same time across the breadth of the cam, d. As the bent lever falls

into the cavity of the cam, d, the punch rises ; but previous to this, the

wire has been carried forward to the cutter, 30, where it is " slubbed " or

filed down to the right taper by the parts represented in fig. 2. The
cam, 16, depresses the lever, 18. and draws down the "pitman'' or link

and swing lever, 22, 25 ; this brings down the circular cutter, 30, which
is constantly rotating, and reduces the end of the needle to the desired

shape, its section being in most parts nearly oval. The projection, 15,

on the cam, c, now comes in contact with the slide bar, 34, moves the

sliding plate, 39, and cuts off the length required for a needle. This
length is fixed by adjusting the sliding fulcrum of the lever, t, so that

it will give a greater or less traverse to the sliding table. The needles

are now in condition to go to the finisher, in whose hands they are

polished, and the hook bent to the required form for use in a knitting

machine. In fig. 2, the dark shading, 49, shows the form of the

face of the cam, 16, the distance of the face from the centre of motion
being greatest at the beginning of the stroke ; this depresses the friction

knob, 17, in a decreasing ratio, and brings the burr wheel, 30, down
upon the wire in such a manner as to give the required taper to the needle.

It will be perceived that by varying the face of the cam, the taper of the

needle may be changed, or it may be made to cut away the steel at any
point to a greater or less depth as may be required. The improved
form of needle that may be thus produced is shown in fig. 5, the protu-

berance, b, half-way between the point, c, and ihe eye or depression, d,

being made for the purpose of rendering the needle inflexible at the

bend, &'. The barb, bl c l
, and a part of the shank are elastic, and when

used for knitting, the barb point, c, is closed down into the eye, dl
,

without causing any flexure at the thickened or enlarged part situated

at the bend, d1
. The motion is thus distributed over a great length, as

compared with the short bend of the common needle, and the number of

needles broken is found, by actual use, to be ver}' considerably reduced.

IMPROVEMENTS IN BLAST FURNACES.

Edward Brown Wilson, Westminster.—Patent dated Atigust 11, 1863.

Tnis invention relates to certain peculiar arrangements of blast and

cupola furnaces, for the smelting of ores, and melting of metals, and to the

mode of working the same. Iu applying this invention to an ordinary

blast furnace or cupola, the tuyeres are removed, and flues or passages

are constructed opening into the

body of the furnace at or about the

level of the molten metal, for the

purpose of taking off the gases.

These gases are conveyed through

the flues to a chimney, and may be

utilized on their passage to the

chimney for any required purpose.

A number of air holes are made
through the furnace walls near the

gas exits, which may or may not

be supplied with a blast. In some

cases it may be advisable to close

in the top of the furnace, and pro-

vide it with a feeding hopper or

hoppers, and to introduce a blast

downwards from the top of the

furnace.

The annexed engraving repre-

sents a vertical section of a cupola

or blast furnace constructed or ar-

ranged according to this invention,

iu which a is a flue formed in the

lining of the furnace with numerous apertures, a', leading into the body
of the furnace, and a communication, a2

,
with a chimney, this com-
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munication being provided -with a suitable damper for regulating the

draught. Two other flues, 5 and c, are also formed in the lining of

the furnace, having apertures, 6 1 and c\ leading into the body of the

furnace, and provided with communications, b" and c~, with the ex-

terior of the furnace; these communications being also provided with

valves or dampers. The interior of the furnace being charged with

fuel, and the material to be reduced or melted, air enters at the upper

parts, (the combustion taking place downwards), and also by the flues,

b and c, and their apertures, 4
1 and c\ to support the combustion, and

the products of combustion issue by the apertures, a', and the flue, a,

and pass by the communication, a", to the chimney. It is pre-

ferred to make all the apertures, a1
,

4', and c
1

, sloping downwards
into the interior, as shown in the engraving. 'When it is desired

to work with a blast the top of the furnace is closed by a cover

fitted with, a pipe for entering air, and also with a suitable hopper

arrangement for the admission of the charge, and the pipe which com-
municates through the cover, and also the communications, b~ and e

2
,

are then connected with the blast pipe, regulating the quantity of blast

that enters at each place by means of valves or dampers. The heat of

the products of combustion passing by the channel, a2
, to the chimney,

may be employed to heat the blast or entering air, or for any other con-

venient purpose.

IitPBOVElIENTS LN THE BUFFING AND TRACTION APPA-
RATUS OF RAILWAY CARRIAGES AND WAGONS.

Geokge Smith, Chelsea.—Patent dated July 30, 1S63.

According to this invention, it is proposed to convert the buffer rods

into traction rods by combining therewith air cylinders and pistons, and
coupling the two buffer rods by a rigid cross bar, to which the draw
hook is attached. The buffers are consequently extended or drawn out
when a tractive strain is applied, and forced inwards when under com-
pression, and these movements being transmitted to air-tight pistons

working in cylinders provided with stuffing boxes in connection with
each buffer rod, the air in the cylinder, at either end thereof, will be
compressed, and will act as a cushion. It is only proposed, however,
to confine a portion of the column of air within the cylinder, the remain-
der being permitted to escape gradually through small vent holes, or to

pass from one side of the piston to the other through a slot in the cylin-

der, so that the recoil of the buffers will be prevented. Suitable lubri-

cating cocks are fitted to the air cylinders to facilitate the oiling of the

pistons working therein. A cast iron box coupling is employed for

connecting the rigid cross bar with the buffer rods, and the ends of the
rigid cross bar are slotted to allow of free play in the buffer and piston

rods.

To prevent the box couplings from jarring or jamming against the

under framing, cushions or springs of vulcanised India-rubber, or other
suitable material, are placed in front and rear thereof.

The annexed engraving represents a plan of the underframing of a
railway carriagevan orwaggon, one-half being shown inhorizontalsection.

A represents the underframing of a railway carriage or waggon
; b are the

atmosphere from opposite sides of the piston, as shown at a a. By thus
allowing the air to be displaced, or to escape partially, as the case may
be, the injurious effect of the recoil of the buffers is obviated, hh are stuf-

fing boxes for the piston rods to work through. The lubrication of the
pistons is effected through the oil tubes and cocks, i k are the
rigid cross bars, to which the draw hooks, l, are attached. These
cross bars are slotted at each end, and are connected to the box couplings,

n, by pins, b, passing through the box couplings and through the
slots in the ends of the cross bars, as is clearly shown in the drawings.
The draw hook is connected directly to a box coupling, m, which is

secured to the middle of the cross bar by a pin, and has a guide rod,

n, secured thereto, working through a guide hole in one of the cross

beams of the underframing. o are the cushions or springs of

vulcanized India-rubber, or other suitable material, which are placed in

front and rear of the bar couplings, d, to prevent any jarring against
the underframing; and p are metal washers, which protect the springs

above referred to. q are the buffer blocks, and R the traction or

draw blocks. When the buffers are pushed inwards by the impact of

one carriage against anothei-, or forced out by the traction strain upon
the draw hook transmitted to the buffer rods through the rigid cross

bars, a column of air will he compressed in one or other end of the air

cylinders by the movement of the pistons, and a portion of this com-
pressed air will be allowed to pass slowly along the slots or grooves, a,

to the opposite end of the cylinders, or to escape with the atmosphere
though the vents, a,

1
, until such means of escape are closed by the

pistons. Air in the meantime enters the opposite end of the cylinder,

filling the void caused by the receding of the piston. The air which is

imprisoned after the pistons have closed the air passages or vents, owing
to its elasticity, acts as a spring either for buffing or traction purposes.

Several other modifications are specified, but the above is considered
ample to illustrate the improved features of the invention.

LAW REPORTS,

buffers, and c the buffer rods. These rods are secured by keys or other-
wise with the box couplings, d, to which are also screwed, in any con-
venient manner, the ends of the piston rods, e, which form continuations
or prolongations of the buffer rods, f are pistons formed on, or fitted to,

the opposite ends of the piston rods, and working within the air cylin-
ders, a e, bolted to the underframing of the carriage, a is a slot or
groove, made along the inner side of each cylinder, for the passage of
the confined air in the cylinders from one side of the piston to the
other, the two ends of the cylinders being closed air-tight, as shown in
the drawing. In lieu of the slots or grooves, a, two small vent holes or
cocks may be made in, or fitted to, each cylinder, opening into the

(Lincoln's Inn, 9th March, 1864.)

Foxwell v. Bostock & Others : Judsment—Before the Lord Chan-
cellor.—The Lord Chancellor delivered judgment in this case, which
virtually rules about 150 other suits brought by the same plaintiff.

After reviewing what had passed upon several occasions when this cause
was before him, his Lordship said :

—

Unless we take the whole of the drawings, and the description

thereof, as being the patented invention, there is nothing to show where
the description of the invention begins, and where it ends. Then, what
is the effect of this construction of the amended specification ? The
patent was granted for "improvements in machinery or apparatus for

sewing or stitching ;" and by the original specification they were
described as consisting of an " improved arrangement and combination
of machinery for sewing or stitching by a needle and shuttle ;" and also

separately of means for regulating the supply of the silk or thread
; for

accommodating the machinery to different thicknesses of thread or silk

;

and, thirdly, the means for

preventing the material rising,

or the missing of the stitch.

Then those three last-men-
tioned operations, and the
machinery for effecting them,
are treated in the original

specification, and also by the
disclaimer, as separate im-
provements, and as not form-
ing parts of that combination
of machinery which is the

principal subject of the patent.

That patent, and the original

specification and disclaimer,

all assume this as being the

case, and treat these three

separate arrangements as

being something which may
be exercised and eliminated

without prejudice to the rest of the invention. But as the rest of the

invention is the combination of machinery, those three parts could not

have formed part of that combination, for if they had they could not

have been disclaimed, unless, indeed, the patent and original specifica-

tion had treated them both as separate inventions, and also as integral

parts of the combination, which is not pretended by the plaintiff to

have been the case ; and if it had been pretended, could not have been

maintained.

The combination of machinery now described in the amended speci-

fication is different from the combination of machinery described in the

original specification, and for which the patent was granted. The
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question then arises—is the patent void, or is the disclaimer void ? By
the statute of the 5th and 6th William 4th, chapter 83, which introduced
disclaimers, it is in effect provided that the disclaimer to be entered
must not be such as will extend the exclusive right granted by the
letters patent ; words which are vague and indefinite. Possibly they
mean that the patent must not, by the operation of the disclaimer, be
made to include or comprehend something which was not originally

contained in the patent. The invention claimed may be reduced or
diminished, but it must not be extended or enlarged. The statute
provides further that the disclaimer when filed with the clerk of the
patents, and enrolled with the specification, shall be deemed and taken
to be part of such letters patent or of such specification in all courts
whatever. There is no express enactment in the statute that the
disclaimer, if it transgresses the statutory limit by extending the
exclusive right, shall be void to all intents and purposes ; and unless it

be so, it must remain enrolled with and always accompany the letters

patent and specification. It is clear to my mind that the persons by
whom this disclaimer was prepared did not take that view of the
original specification which is now admitted to be the correct one, viz.,

that the combination of machinery as patented, and intended to be
described in the original specification, did not include the mechanical
arrangements for effecting the three auxiliary inventions. On the con-
trary, I think it appears ^that the framer of the disclaimer took the
combination to include the whole of the machinery, of which these
mechanical arrangements were parts ; and accordingly, whilst he
disclaimed the auxiliary inventions in a separate form, he was careful
to retain the mechanical arrangements peculiar to these alleged inven-
tions as part of the general combination and arrangement which were
allowed to continue. The disclaimer proceeds on a recital that the
three auxiliary processes may not have teen new and useful at the date
of the letters patent ; and, further, that it was not expedient to make
any claim, direct or implied, to these mechanical arrangements, nor to the
working parts of the machine separate and apart from the general com-
bination and arrangement expressly mentioned in the said specification.
Then the disclaimer, in the operative part, disclaims so much of the
said specification as relates to the means or methods of, or mechanical
arrangements for, regulating the supply of the thread or silk to the
needle aud shuttle ; and also for accommodating the machinery to the
different thicknesses of the thread or silk ; and also for preventing the
material rising, or the missing of the stitch when different thicknesses
present themselves

; and also the separate working parts of the said
machine, in the plural, separate and apart from the general combination
and arrangement thereof. And the disclaimer then proceeds to alter the
original specification by omitting the parts struck out, and by making
several insertions ; and it is most important to observe that although
every passage which contains anything like a claim to the three separate
auxiliary inventions is struck out, yet the mechanical arrangements are
preserved in the drawings and in the description of the drawings ; and
(which is very material) corrections and additions are made by the
disclaimer in the description of these mechanical arrangements thus
preserved aud continued as part of the amended specification.

It is, therefore, in my judgment, clear that the mechanical arrange-
ments for effecting the auxiliary inventions are left intentionally in
their corrected and amended form as integral parts of that combination
of machinery to which the patent by the operation of the disclaimer is

intended to be confined. The result is, not only that the combination
in the amended specification is different from the combination in the
original specification, but also that there is no specification remaining
of that invention for which the patent was granted.
But there is another and more material objection to the sufficiency of

the specification. The patent is for improvements in machinery or
apparatus for sewing or stitching, and the specification describes the
invention as consisting in an improved arrangement and combination of
machinery for sewing or stitching by a needle and shuttle. The words
"improved arrangement," or "improved combination," indicate the
nature of the invention. But it is the duty of the patentee particularly
to describe and ascertain his improvement in his specification, for it is

the improvement which is the invention. The plaintiff's counsel con-
tend that this is done by the drawings and the description of the draw-
ings

; but the drawings and the description thereof exhibit and describe
an entire machine, and the composition and working of its several con-
stituent parts, without in any manner indicating where the improvement
lies, or in what it consists. The answer given to the objection is, that
the improvement, that is the invention, lies in the whole combination
or arrangement, which is the novelty. It must follow that an accurate
knowledge of the construction of all needle and shuttle machines which
were known and used in England at the date of this patent is necessary
in order to discover the differences and novelties that existed in this
improved combination ; and as those differences are numerous, it would
not even then be possible to tell in which of those differences the
improvement of the plaintiff's patent consists. The law requires that a
specification should be intelligible to a workman of ordinary skill and
information on the subject. A new combination or improved arrange-

ment of machinery, therefore, should be so described as that a person of

ordinary knowledge on the subject may be able at once, on reading the

specification, to perceive the invention and the manner in which it is to

be performed. It is not sufficient to say, that a person possessed of all

the knowledge existing at the time of the patent on the subject of sew-
ing machines will discern the improvement. That is more than the law
requires. The difficulty of the plaintiff arises entirely from the character

which he has thought fit to give to his alleged invention, and the manner
in which he has described it. The plaintiff's counsel had no difficulty

in describing at the bar the improvement. They stated it to consist of

an arrangement of three cams on one shaft, by the direct action of which
the three principal movements in a needle and shuttle machine—namely,
the needle movement, the shuttle movement, and the feed movement

—

are effected. The plaintiff's evidence was directed to show that this

arrangement formed the novelty aud utility of the patent. But this

clear and simple statement is not to be found anywhere in the specifica-

tion. It is true that the cams and the shafts are described indiscrimi-

nately with the rest of the machine in the specification, but there is

nothing to indicate that it is this addition which constitutes the

improved arrangement or the new combination.
The argument is, that this is not necessary where the patent is for a

combination ; but I think that, both on principle and authority, it is

most necessary that the specification should ascertain the improvement
when the patent is for an improved, that is, for a new combination.

The term "combination of machinery," which has of late been a

favourite form of words with patentees, is nothing but an extended
expression of the word "machine." It is the word "machine" writ

large ; and as a patent for an improved machine in the specification of

which the improvement was not particularly stated and described would
hardly be attempted to be supported, so neither in my judgment can the

patent for an improved arrangement or combination be supported in the
specification of which there is nothing to distinguish the new from the

old.

I must lay down the rule which is consistent with and in reality a

mere sequence from the decided cases, that in a patent for an improved
arrangement or new combination of machinery the specification must
describe the improvement and define the novelty otherwise and in a
more specific form than by the general description of the entire machine.
It must, to use a logical phrase, assign the differentia of the new com-
bination. This obligation flows directly from the condition of the patent.

It is part of the condition of the patent that the specification shall

particularly describe and ascertain the invention. With that condition

this specification, in my judgment, fails to comply.
I have only to add, that if the disclaimer were treated as invalid, and

the case were remitted to the original specification, I should be of

opinion, for the same reasons, that that also was insufficient. I must
therefore declare that the specification of this patent is insufficient, and
that the patent is void at law.

I have not failed to attend to the frequent references made to a judg-
ment in which learned judges have said that a specification should be
construed with a willing mind and with a desire to understand ; but I

have been unable to arrive at any other conclusion than that which I

have expressed.

Note.—This case cannot fail, if supported by the House of Lords, to

have a very important bearing on the construction of specifications. It

has been the practice for some time past to file specifications of mechanical
inventions, giving a mere description of the drawings and claiming the
combination of all the parts, new and old, without at all distinguishing
the special features of novelty. This is, of course, a most inconvenient
method for the public at large, who desire to avoid infringing, whilst

most convenient for patentees, as enabling them to take up any "subor-
dinate combination" which maybe convenient to suit their particular

views at any particular time, and to attack the users as infringers, whilst

the specification itself not only gives no information as to special points

of novelty, but very frequently, when proceedings at law are taken, it

requires all the astuteness of the most celebrated patent lawyers to find

out what combination the patentee founds his case upon. If this judg-
ment leads to a more precise method of framing specifications, the public

will be greatly benefited.

REVIEWS OF NEW BOOKS.

HANDBOOKS AND MANUALS:—
A Manual op Earthwork. By Alexander J. S. Graham, C.E. Lock-
wood & Co. 1863.

Is a tiny pocket volume of only 63 small pages, but within the space we
have seldom seen more matter of a better quality compressed. The
author is Resident Engineer on the Forest of Dean Central Railway,
and from the dedication to Mr Brereton, C.E,, we presume comes from
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the Brunei school of engineering ; which possibly in part accounts for a

greater display of mathematical knowledge in this than is usually found

in similar manuals, or in the introductory matter of earthwork tables :

for those who represented the opposing school of engineers in Brunei's

lifetime, affected at least, to set less store by exact knowledge than he
himself did, and than he required from those about him.

This manual sets- out by investigating formula? from fundamental

principles—for setting out curves, and for the cubing of earthwork, and
the surface areas of irregular cuttings, &c.—and from these, methods
for various cases occurring in practice are deduced, and examples of

each given. We do not observe anything wholly new in the treatment

of setting out curves. The method of half widths adopted for contents,

and especially the manner of setting out the half widths, appears to us
good and simple, and must be found valuable in point of accuracy in

sidelong ground, especially with steep slopes. The principal advan-
tages of the author's system, he himself says, are the accurate estimation

of the contents of excavations in side-sloped ground, of the surface or

acreage occupied, and of the areas of surface of the slopes.

The author gives expressions of much utility for wedge-shaped masses
of extreme (but by no means unusual) irregularity, and for twisted

prismoids and irregular wedges, such as occur in sharp curved cuttings

on sidelong ground, or on those complicated by sharp gradients, or

sudden changes of these.

Some formula for V drains are also given, that engineers engaged
with arterial drainage on a large scale will find useful.

The Builder's and Contractor's Price Book fob 1864. Revised by
Geo. R. Burnell, C.E. and Architect. Lockwood & Co.

This, which has for some years appeared as the successor of the older
" Taylor's Price Book," does as much as perhaps it is possible for any
price book now-a-days to do. The day work prices in the present

edition have been revised throughout, as well as those of ironmongery
and masons' work; and several comparatively useless tables have been
omitted, and new ones of gas-fitting work introduced.

As a price book simply,—which is what it mainly is—we do not see

why a separate chapter should be devoted to Gwynu's centrifugal

pumps, as though there were no other such pumps in existence. It

looks too like what it probably is not—an advertisement.

In future editions we should suggest to Mr Burnell to substitute for

this chapter a well-digested and selected list, with makers' names and
prices, of the more important multifarious articles of plant required by
contractors and builders starting on new contracts. Numbers of these

articles are now supplied by special makers at fixed rates.

Tee Engineer's, Architect's, axd Contractor's Pocket Book for 1864.

Lockwood & Co.

This lineal successor of Weales' Pocket Book, though weeded of a vast

deal of useless and irrelevant matter, still has as its chief characteristic

that it is a pocket book not adapted for the pocket. It is still a vast

farrago of chiefly tabular information—good and bad, correct and the

reverse occasionally, but heaped together without system, measure, or

proportion. No pocket book can by possibility be constructed that shall

embrace all applied knowledge, and a good deal besides—to say nothing
of a calendar bulked out by useless chronological interesting (?) facts,

&c.
We have ere now remarked on the utter absurdity of retaining in

this or in any other work of the kind, " The Memorandum Book of

Telford," a production that that great engineer certainly never intended
or expected should have seen other eye than his own, and which only
serves to show the enormous difficulties of defective education under
which he laboured.

Id many places, these memoranda of Telford's are full of gross errors;

and why these, and even his mistakes in names and in orthography,
should be continually reproduced, it is* hard to say—-unless plenary
inspiration is to be assumed as one of the endowments of the fathers
of English engineering.

A Practical Treatise ok the Sciences of Land and Engineering
Scp.veyino, Levelling, and Estimating Quantities, &c, &c, &c.
By H. S. Merritt, Surveyor. Spon, London. 1863. Large 8vo.

Nullum inparvo will not apply to this big and handsome volume
; but

big as it is, it is stuffed pretty full of matter in its 317 pages, to say
nothing of 41 large lithographic plate3. From the somewhat strange
mixture of materials found in it, we are a little at a loss to know
whether it be meant for a hand-book (compendium it certainly is not)
or for a work of educational instruction to the surveying or engineering
student. If one adopt the latter view, as most consonant with the
whole book, then we think it would have been well that the whole of
Part I. had been omitted. A lad who is to be taught surveying and
levelling, surely ought to be assumed to have learnt at school arithmetic
and rudimentary geometry, logarithms and mensuration, otherwise why
begin even at these, and not with the A B 0.

Again, why not have omitted Part IV. of Tables for various calcula-

tion, seeing these are all in the pocket books or compendiums proper.
The work would then have assumed something of the size and symmetry
of a student's treatise. At present it appears to us too bulky for either

a text book or an educational work. If one were limited to reference to

only one book as to the whole range of subjects here more or less

touched upon, this work might have some advantages (though
coupled with any serious imperfections or omissions) ; and possibly it

has such advantages to those whose means are too small to acquire a
number of separate and complete works, or who can only carry a
volume or two abroad.

But in a new edition, if one be ever called for, we should counsel
concinnatiou. The author's tendency is too much in all things to begin
at the beginning ; thus his introduction commences with the origin of

land surveying, which he says authors are not agreed upon, but " it

has been attributed to the annual inundation of the Nile "
! One would

have thought that the first rude savage man that piled up a fence of

surface stones round a plot of ground, to cultivate with some earliest

and simplest agriculture, or even to feed a flock upon, must have
thought of measuring it whenever he came to sell or to bequeath it.

Such disquisitions, unless from the pen of the professed archeeo-

logist, are sure to be inaccurate and misleading, and are useless for any
working day purpose at any rate. There is in a few places a little

inaccuracy of thought or of expression,—e.g., p. 73, we never knew
before that the inverting of the frustum of a cone could have anything
to do with its contents, except to spill them. Notwithstanding these

strictures—which we have felt obliged to make—this book embraces a

great mass of information, on the whole given in an orderly and correct

manner, and is not unworthy of a place on the shelves of every well-

fumished technical library.

We find noticed in the Times the following :

—

Among recent commercial publications Brads/iaiv's Railway Manual
and Shareholders' Guide for 1864 (W. J. Adams, London), which
increases in volume year by year, from the extension of railway enter-

prise, not only at home, but in the colonies and foreign countries. The
work embodies as concisely as possible the history and present position

of each Hue, including the constitution of its board of directors, its

Parliamentary powers, and its financial accounts.

—

Some Legal and
Economic Questions connected with Land-Credit and Mortgage
Companies (Effingham Wilson), is a clear and timely pamphlet by
Mr Alfred G. Henriques.

—

Thorn's Irish Almanac and Official

Directory for 1864 (Longman), continues to maintain its character

for general as well as for local information.-^The Telegraphic Journal
is a new weekly publication devoted to electrical science.—Among
maritime works have been the annual Mercantile Navy List (Bradbury
and Evans), edited by Mr J. J. Mayo, Registrar-General of Seamen and
Shipping, and the Bureau Veritas (C. Devaux & Co.), or French
Lloyds, which contains an account of the trading vessels of all coun-

tries The Foreign Office List (Harrison &. Co.), edited by Mr Edward
Hertslet, for January, 1864, in addition to its usual clear and correct

diplomatic and consular information, gives, for the first time, the con-

sular salaries.—A treatise on Friendly Societies' Accounts (C. & E.

Layton), by Mr George C. Oke, of the Mansion house Justice Room,
contains a practical exemplification of the official instructions in book-

keeping for'friendly societies, originally recommended by the Registrar

in 1853, attention to which would greatly mitigate the danger of frauds

or misapplications of the funds of these institutions.

—

The Law of
Limited Liability in its application to Joint-Stock Banking
(Whittaker) comprises a resume of the arguments by which that reform

was brought about.

A Treatise on Mills and Millwork. Part II,, &c. By William Fair-

bairn, C.E., &,a. Longmans, 1863. 8vo.

Mr Fairbairn, in his preface to this second part of his work, describes

it fully and truly, by saying that in the two parts he has " endeavoured

to give a succinct account of nearly fifty years' experience as a mill

architect, mill wright, and mechanical engineer." All of the work, in

either part, that is embraced in this category, is not only of great interest

to every professional reader who desires to follow the history of a great

many of our mechanical advances of the last half century—in several

of which Mr Fairbairn has, unquestionably, taken a leading part—but

is besides not devoid of a great deal that is suggestive or instructive to

the best informed practician.

This second part, too, aims at following into the details of their construc-

tion of elemental parts, as well as showing, in several great branches of

manufactures, the arrangement of mills, &c, as organic wholes ; in fact,

the principles of construction of mills and of mill gearing. In the

whole of the fifth section, which is worthy of all praise, this is very

well exemplified by the historical account of a large portion of Mr Fair-

bairn's own practice and by gone work, in the cases of nine great classes
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of mills, viz., corn, cotton, woollen, flax, silk, oil, paper, gunpowder,

and iron rolling; so far, at least, as the shells of the buildings and the

main gearing are concerned, and these are illustrated by several good

folded plates, while the volume abounds in good woodcuts.

There is a good deal of a practical aspect given to the 4th section on
machinery of transmission, and a good many empirical formulae in

Chap. II. of the section, that, though deduced from practice, (in itself

empirical,) seem to us open to considerable doubt.

In some of the purely practical details of work illustrated, there appear

to us also to be a few more suited to be held up as examples to be

shunned, than models to be copied. Can anything be much worse in

principle and proportion, for instance, than the plummer block pedestal,

fig. 229, p. 93, or the succeeding wall bracket, fig. 230, or anything
more hideous, weak, and disproportionate than the hanger, fig. 235.

In fact, it cannot be denied by those who are acquainted with
the works extant in Germany and France, which treat of the

subject generally of Chaps. II. and III. in this section, that they
are there found far better treated, and a simple translation into English

of some of these, would still confer a great advantage on British students

and mechanics. There is not very unfrequently noticeable also, more
or less inaccuracy or slovenliness of expression, that always detracts

from the usefulness of a work that professes to treat of exact science,

because these delay and puzzle the student reader at least.

For example, p. 54, "if abeam be uniformly loaded over its entire

length, it will sustain twice the load that would break it if placed at

the centre." This is mechanically untrue, as stated, yet it is one of the

most rudimentary matters relative to stress and strain.

Some things, too, might have been expected to have found a place,

that we look for in vain. Lubrication, pp. 77, 78, is very inadequately

treated of, and not a word said as to the various materials best adapted
for special bearings, or their peculiar and distinguishing properties—
brass, gun metal, glass, agate and serpentine, white metals, (whose
name, under patent, is legion,) lignum vita;, water. We mean no dis-

respect when we say that the space occupied by formula;, which are

sometimes clumsy, and often show, notwithstanding the assistance

which the author acknowledges in the preface, that mathematics is not
Mr Fairbairn's forte, would have been judiciously occupied by giving
us more of his genuine practical knowledge or experience and sound
judgment on such points. However, take it for all in all, this now
completed treatise of Mr Fairbairn's is so far the best we have in English
on mills and milhvork, and ought to shelve henceforth such books as

Buchanan and Banks on mills, &c, which have been for a very long
time, by a sort of conservatism of intellectual laziness, deemed the

standards and heir looms of the British mechanic.

Paper Trade Review. Vol. I., small post 4to. Macniven & Cameron,
Edinburgh.

We may almost as aptly call these the days of paper as days of " steam
and electricity," which epithet was not long since applied by an eminent
and popular writer. Such, indeed, is the amazing extent and impor-
tance to which the paper trade has now arrived, that it is no longer
content to share its fate in conjunction with other manufactures, to be

reported on in a manner similar to that which is the practice of our
leading publications to do. It has therefore established for itself a

journal, in which all the topics essential to this branch of art are every
month fully and fairly discussed. We can speak from experience as to

the superiority of the publication which goes by the striking name of

the Paper Trade Review. The work was commenced only in 1863,
and its thorough appreciation by the trade and most inquiring readers
may be judged of not only from the large home circulation it has, but
also from the immense number of copies that are exported to all parts of

Europe, America, and indeed some to the remote countries of Australia,

New Zealand, India, and Africa. We know of no work at present pub-
lished that, for the price, contains better information on the subject it

treats, nor even got up in so tasteful a style, as the Paper Trade Review
is. We can heartily recommend this publication to all of our readers
who are interested, and feel sure that they will acquiesce in all we have
said in its favour.

MECHANIC'S LIBRARY,

CORRESPONDENCE.

Arithmetical Examples for Civil Service, 12mo, 5s. cloth. Browne.
Chemistry, Watt's Dictionary of, (4 Vols.) Vol II. 8vo, 2Gs, cloth.
Euclid, Pott' a, First Four Books, 12mo, 33, cloth.
Facts, Year Book of, 1864. fc. 8vo, 5s. cloth. Timbs.
Labourers' Cottages, and Estimates for. 4to. 3s Gd. Kerrison.
Laws of Thought. Outlines of. Thomson's. New Edition. Crown 8vo, 5s Gd, cloth.
Marine Steam Engine, Question on, 12rao, Is, cloth. Miller.
Physics, Elements of. Sixth Edition. Part I. 8vo. 10s. cloth. Arnotte.
Smoky Chimneys, Art of Remedying, Progress of, Crown Svo. 3s, cloth.
Stethoscope and the Phthisis, Third Edition, fc. Svo. 3s, cloth. Cotton.
Timber Merchants, Tables for, 12mo, 2s Gd, cloth. Richardson.

tt3T" We do not hold ourselves responsible for the views or statements of our
Correspondents.

THE HYPOTHESIS OF MOLECULAR VORTICES.

As the article on Thermodynamics, in the North British Review, is,

perhaps, the most complete history of that science which has yet
appeared, and is written with a scientific precision which is unusual in

journals not specially devoted to science, I wish to correct an oversight

that the Reviewer has committed in describing the "Hypothesis of

Molecular Vortices." or " Centrifugal Theory of Elasticity," as proposed
by me in 1819. (Transactions of the Royal Society of Edinburgh,
1850-51.) He speaks of atmospheres of ether surrounding nuclei of

ordinary matter ; whereas, in the hypothesis, as I put it forward, the

nuclei perform the functions of ether, and the atmospheres those of

ordinary matter. Radiance is supposed to consist in oscillations of the

nuclei, transmitted in waves by means of the forces which they exert

on each other at a distance
;
and thermometric heat is supposed to con-

sist in an agitation of the atmospheres, producing outward pressure
according to the known laws of centrifugal force. Emission of radiance
takes place when the atmospheres whirl faster than the nuclei oscillate,

so that the nuclei are undergoing acceleration and the atmospheres re-

tardation ; absorption of radiance takes place when the nuclei oscillate

faster than the atmospheres whirl, so that the nuclei are undergoing
retardation and the atmospheres acceleration. In perfect gases, the

nuclei oscillate with little impediment from the atmospheres, and the

transmission of radiance is rapid ; in substances in a more dense condi-

tion, each nucleus is, as it were, loaded with a part of its atmosphere,
like a pendulum in a resisting medium, and the transmission of radiance

is slower. It is this peculiar view of the respective functions of the
nuclei and the atmospheres that constitues the main destinction between
the hypothesis put forth by me, and other hypotheses involving atomic
nuclei and atmospheres, as that of Mossotti, or accounting for the

phenomena of heat by molecular motions, as that of Mr Herapath.
Of course, a mechanical hypothesis does not form an indispensable

part of Thermodynamics, more than of any other physical science ; but
if a hypothetical theory of Thermodynamics is to be used, it appears to

me that its fundamental principles must be such as those described.

W. J. Macqdorn Rankine.
Glasgow, March, 1864.

GILES'S BLOCKADE RUNNER.

Sir,—As you have been good enough to insert in the last number but
one of your valuable publication my remarks and illustrations on "The
Blockade Runner," perhaps you will allow me again to trespass on
your pages, in order to call the attention of the shipping and shipbuild-

ing interests of your locality especially, to the value of the principle of

Angular Propulsion, by giving a few facts in connection with my own
experience on the subject. I should like also to call attention to the
peculiar position of the mercantile marine of Great Britain at the pre-

sent time, and the necessity for increased speed, economy, and general
efficiency in mercantile steam vessels ; and in order to afford fair secu-

rity to the interests of international commerce against the assaults of

modern steam navies, the necessity for the entire substitution of ocean
steamers for sailing vessels.

The great and important fact in connexion with this subject is that a
new code of maritime law with regard to the capture and destruction of

merchant vessels (generally) has been established, by the joint action

of the builders of the Alabama and the British Cabinet; and it is a
matter of rather startling interest to investigate the position in which
the British interests of foreign trade stand at present with regard to

the security of their property afloat in different parts of the world ; and
it is only necessary to get a glimpse of the real risks of that position in

order to perceive the promptness of that necessity to which 1 have
above alluded.

Apparently unimportant as are the direct issues connected with the
history of the Alabama as between Britain and America, yet as estab-

lishing a precedent in naval warfare totally adverse to the security of

oceau traffic and to the interests of international trade, the subject is

loaded with an importance which does not appear at first sight, but
which amounts to the fact, that the Governments of Europe have now
a means at their disposal of uniting in a general destruction of British

commerce, without involving themselves in any responsibility; and can
even maintain at the same time the most peaceful diplomatic relations

with the English government.
It must be plain to the understanding of every person, that the social,

political, and industrial constitution of Britain, as well as her national

powei-

,
growth, and expansion, require, as the first condition of their

integrity and permanence, access to the various agricultural resources
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of distant parts of the world. Possessed of all the elements of mechani-
cal power in great abundance, British industry has settled chiefly into

channels of manipulation and manufacture, and her industrial prosperity
therefore depends on maintaining the channels of agricultural import
and manufacturing export in full efficiency, and in holding the position

of chief purchaser of the world's raw produce, and chief furnisher of its

manufactured produce. Commerce (or the shipping interest) is the link

which brings these elements into successful unity, and therefore its

destruction or the temporary suspension of its functions would neces-
sarily derange the entire organization of society. Any project, there-
fore, on the part of the leading despotisms of Europe against the power
of Great Britain would be directed first against this link of world-wide
communication ; and its temporary destruction would create an internal

weakness which would greatly help the success of concurrent military
aggression.

There is not much reason to doubt the ultimate result of an open
state of conflict between Britain on the one side and even the whole of
Europe on the other, any more now than in the last great European
war, if the line of antagonism was clearly drawn ; but candour is not
the virtue of modern diplomacy, and consequently there have been long
preparing the elements of a clandestine movement for weakening the
power of British commerce, by which a great deal of mischief may be
done without its purpose or authors being recognised ; and it is to this

that I will now call your attention.

The Cabinets of Europe, and especially that of our own country, have
been for a number of years fishing about the recognised code of naval
warfare ; and ostensibly for the purpose of modifying its ferocity, some
two or three years ago agreed, on the part of their subjects, to abolish
the custom of privateering. That this step was from no excess of
sympathy with public interests, may be gathered from the fact of their
refusing the American proposal, " that unarmed ships engaged in
lawful trade should be exempt from liability to capture." It no doubt
was discovered that the earnestness which the commercial element
introduced into warfare was a troublesome intruder into a sphere which
should be exclusively Governmental, and that it tended greatly to

frustrate those diplomatic purposes which are usually planned out
before a war commences.
The English Cabinet has decided, on the part of the Biitish

people, that privateering is abolished. This step was the beginning
of a long course of action, which leaves the commercial marine
of Britain entirely open to destruction by a coup de legerdemain
on the part of Europe. The subsequent steps which have been
taken in the same course are, first, The precipitate recognition of the
Southern States as belligerents ; second, The possession of Mexico by
France; third, The building and equipping of the Alabama; fourth,

The establishment, by precedent, of a new code of naval warfare—"the
right of destroying vessels on the high seas without the customary
method of bringing them into a prize court ;" for it follows that as the
British Cabinet have recognised the Confederacy as belligerents, it

became their duty, in order to sustain the prize court test of capture, to

remonstrate with the Confederacy on their departure from this custom
of naval warfare ; and their neglect of this course gives force to the
custom of destroying ships at sea as a precedent ; and it is about to be
used by the naval powers of Europe (disguised under the Confederate
flag) as an instrument for a general destruction of British commerce.
One step for the accomplishment of this purpose has yet to be taken,
viz., for the Southern States to declare war against Britain, aDd this

they can do with perfect impunity, as they are entirely protected from
British aggression by France on the south and America on the north,

and have not twenty shillings' worth of property of their own afloat.

The people of Great Britain will find themselves shortly on the horns of

a dilemma which has been brought about by the treacherous efforts of

European diplomacy to embroil the offshoots of British civilisation in

mutual destruction, so that their social institutions, which are built

upon the same principles of a genuine constitutional liberty, may
become an easier prey to the reactionist movement in Europe. This
dilemma will present two courses of action : one, a recognition of the
Southern Confederacy, war with the United States, and the commerce
of Britain at the mercy of privatering : the other, a rejection of the
Confederacy, a declaration of war by the Southern States, and the
commerce of Britain at the mercy of European pirates under the Con-
federate flag. Taking this state of affairs into consideration, I think
no rational man will contradict the necessity for the utmost smartness
on the part of the steam shipbuilding interest.

But I said that a suspension of the mercantile functions of Great
Britain would afford, through the general confusion it would cause in

the industrial occupations of the British community, a favourable step
for military aggression ; and let us see what elements are in existence
at present tending to indicate the locality at which such an aggression
would most likely be undertaken, and what preparations have been
made for it. Any person who has watched the fortification and other
schemes carrying on for some years past oil the southern coast of Kng-
land and on the contiguous coast of France, by the French Emperor

and by Lord Palmerston, cannot help perceiving that all the military
elements for successful aggression are already provided

; that is, if there
should exist any powerful political interest in Eugland which, fearing
the extinction of its privileges by the further growth and development
of political freedom, should be favourable (like the slaveholders in

America) to throw themselves under the protection of European despot-
ism, and accept the assistance of a French military force to arrest the
further progress of constitutional freedom. We may see in the vast
fortress of Cherbourg, the point of successful departure ; in the har-
bours of refuge on the English coast, the points of successful disembar-
cation ; and in the long lines of fortifications (the chief features of which
is that they are constructed especially to resist aggression from the
north), a basis of military operations, with efficient harbours for supplies.
The despotism of France has been raised to its present position chiefly

under the patronage of a certain member of the British Cabinet, and it

now stands as a barrier to arrest the flow of constitutioual princijiles

from England to the Continent. Its political object is sufficiently

clearly defined in the late proposal for a Congress, the declared purpose
of which was, not the settlement of disputes between Governments, but
to define the limits of popular freedom. In fact, there is a general
unity of European Government power now being organised, under the

direction of France, for the purpose of bringing all the forces of despot-

ism in one united and simultaneous attack on the British Isles, the
great centre of all European freedom. That there exists a powerful
political party in this country confederate in this project, is a certaint}';

and I don't hesitate to say, that all the interests of Britain, whether
financial, commercial, maritime, agricultural, or industrial, never had
a worse and more cunning enemy than the modern Bonaparte, or a
bigger traitor than the modern Pitt. The former of whom, having dis-

guised his political system by a nominal adoption of the forms of

constitutionality, is organising all the elements of European despotism
for aggressive purposes ; while the latter, sheltered behind a logus
liberalism and a sentimental patriotism, is playing the interests of

British freedom into the hands of his pretended opponents ; its domestic
interests to what Disraeli calls his " Landlord hierarchy" its foreign

interests to "La tete month" of European despotism, in the erection of

which he has taken such a prominent part from the deposition of Louis
Philippe to the present time.

The constructive principles illustrated in the Blockade Runner are

exactly the same as those set forth in the America sailing yacht (built

some years ago by Mr Stephens, of New York), with only such modifi-

cations as are due to the difference between wind and steam as propel-

ling agents. The hull of the vessel is designed on the supposition that

a more successful field for legitimate progress in steam shipbuilding lies

in the exclusive use of steam as the propelling agent, than in its use as

an auxiliary. In a sailing vessel, the application of the propelling
power is always at an angle more or less with the course of progress :

she therefore requires deep draught of water to resist leeway. It is not

so with a steam vessel, because her propelling force is applied in a line

with the keel, and her draught of water is merely a question of immer-
sion of screw. Efficient immersion secured, there is nothing else to

consider in the construction of the vessel but her best adaptation to the
mechanical properties of the element in which she swims; and the

method of angular propulsion, if it offered no economy in mechanical
power, would nevertheless present a progressive step, in the licence

which it affords in modelling the vessel's hull.

Gravity is the primary element of propelling power in every creature

of the animal kingdom which is subject to the action of the force of

gravity, the physical organization being subservient to giving it

direction. The act of hauling or pushing is effected by throwing the
weight of the body on the object, that is, by bringing the centre of the
body's gravity out of perpendicular with the point at which the foot

rests. This is especially illustrated in the horse, whose centre of gravity
is at the shoulder, but he draws (in a heavy draught) exclusively with
the hind feet, the line of power being between the centre of gravity and
the resting point of the foot. The swimming of the duck is the same,
the centre of propulsion being at an angle with the centre of

gravity.

In the year 1858 I attempted the application of this principle to water
propulsion, and at that time (although it had not quite matured in my
mind) I endeavoured, in some letters (kindly inserted by the editor) in

the Engineer, to draw public attention to the subject ; I also made a

few experiments at the Polytechnic ; but there seemed no disposition

to accept the novelty, and I was not in a position to butt my brains out

on the subject; so I let it rest, and I think that circumstances are now
more favourable for its obtaining that attention which on trial it will be

found to merit.

The results of my experiments were as follows. I constructed a

small vessel, and fitted it for applying the same screw propeller, under
the same circumstances, with the same power, to the two different

methods of angular and horizontal propulsion, the extreme depth of

the lowest blade of the screw being the same in each case. I set the

angular shaft at an angle of 40 degrees to the keel, and believe that
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pitch (with the water-level) to he the most efficient. The result

of many trials was, that under exactly the same conditions of load, one

revolution of the oblique screw drove the vessel as far and as fast as

two of the perpendicular screw ; and that while a given pressure pro-

duced the same speed in each case, a given amount of power operating

through the oblique system drove the vessel twice as far as by the

usual method of stern propulsion. The whole of this advantage was
due to the method of propulsion, still leaving all the benefits to be

obtained from a lighter draught of water.

The method presents also a large economy in the wear and tear of

machinery, because an engine which would make sixty revolutions at a
certain pressure of steam and speed of vessel by horizontal propulsion,

would, with the same pressure of steam and speed of vessel, make only
thirty revolutions by angular propulsion, giving in all the operations of

steam ship economy, advantages of a most valuable character. lean
say with every confidence, that on this principle a speed for express
purposes may be attained equal to the locomotive, by carrying the con-

struction of vessel and the application of power to their maximum
united efficiency. John Giles.

London, March, 1SG4.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

KOYAL SOCIETY.
March 3.—General Sabine, President, in the chair.—The names of the can-

didates for election into the Society were read.—The following paper was read,

"On the Spectra of Ignited Gases and Vapours, with especial regard to the
different Spectra of the same Elementary Gaseous Substance," by Mr J. Pinker,
and Mr. J. W. Hittorf.

LONDON ASSOCIATION OF FOREMEN ENGINEERS.
The 11th anniversary of this Society, which we are happy to say has now
obtained a firm footing and recognized position amongst engineers, was cele-
brated on Saturday, the 27th of February last, by the usual dinner, given this

year at Radley's Hotel, New Bridge Street, Blackfriars. Henry Grissell, Esq.,
C.E., occupied the chair, whilst Mr James Robertson, Hon. Mem., performed
the duties of deputy-chairman. The members and visitors present could not
have been less than 120. Amongst the visitors we noticed Mr Telford Field,
Captain Blakely, Captain M'Gregor, of the London Scottish Volunteers, Mr
E. J. Reed, Mr Passmore Edwards, and others, including several members of
the scientific and general press. The usual loyal toasts having been given by
the chairman, and duly honoured by the company, the chairman proposed the
"Army, Navy, and Volunteers." Captain Blakely, in acknowledging the toast
on behalf of the army, said, that although not now directly connected with the
army, he was nevertheless, as a manufacturer of weapons of warfare, indirectly
connected with that branch of the service. He took occasion to suggest to the
members the working out of some simple and practical mechanical means for
manoeuvring large guns. He was certain if they applied themselves to the
task, the thing would be accomplished, and would greatly facilitate the intro-
duction of heavy ordnance. Mr E. J. Reed then responded on behalf of the
navy, and depicted in an amusing manner the troubles of a "navy constructer,"
with the eyes of all upon him, and subjected to severe and in some cases
ignorant criticisms. Captain M'Gregor, in a few appropriate words, returned
thanks for the " volunteers." At this stage of the proceedings the annual
report of the Association was read by the secretary, Mr Jones, from which we
gathered that the early struggles of the Association were no longer necessary,
although much still remained to be done before the Society obtained that locus
standi which it so well merited. The number of members, both honorary and
ordinary, continued to increase, and now amounted to upwards of 100 as against
87 in 1861 and 1862. The funds, owing to depression of trade and other causes,
had been somewhat taxed during the last two years, several calls having been
made upon the Society for allowances during illness, and in cases of death.
The total expenditure for the two years last past was £234 Is lOd. There had
been added to the funds during the past year £53 10s 4d, leaving a balance in
hand of £347 17s 9d, chiefly invested in the 3 per cent, consols.
The chairman now proposed the toast of the evening, " Prosperity to the

Association of Foremen Engineers." In doing so, he expressed the great
pleasure it afforded him to preside that evening over the Society. In a few
retrospective remarks, he adverted to the fact that the Society had been estab-
lished at an unfortunate time, namely, when the trade was disturbed by strikes,
and confessed that in common with many other employers, he had at that time
received with distrust the establishment of anything like a combination of
foremen engineers. He had, however, since inquired carefully into the nature
and objects of this Association, and of their monthly proceedings, and the result
had been an entire change in his former sentiments. He saw nothing whatever
to object to, but much to approve of, in their proceedings. He referred to the
fact of several of his own foremen belonging to this Association, which be
believed, in fact, owed to a great extent its existence to another foreman of his,
the late Mr George Sheaves. In referring to the relationship between employers
and employed, Mr Grissell, inakind and friendly manner suggested the observ-
ance of more of those outward demonstrations of respect and courtesy which
prevailed so much in continental workshops, as tending to maintain that degree
of mutual respect and consideration so essential to a proper understanding

between employers and employed. The chairman, in remarking on the report
just read, strongly advised the separation of the benevolent and the scientific

sections of the institution, urging that the one must suffer more or less by the
calls on the other. He advised that the sum already funded should be set aside
solely for benevolent purposes, and in a most handsome manner offered to place
.£50 to the account of the Society, provided nine other employers would do the
same, to raise a fund of £500 to be laid aside as a nest egg. Before concluding
his address, which was frequently interrupted by the hearty applause of the
andience, he begged to be permitted to enrol his name as an honorary member
of the Association. Mr Newton, the worthy president of the Association, in

acknowledging the toast, explained at some length the object of the Associa-
tion, and pointed out its worthiness to receive not only the moral, but the
material support of the employers. Mr Newton then gave the toast, "The
Employers, and success to the Engineering Trade," which was duly responded
to by Mr Telford Field, of the firm of Maudslay, Sons, & Field, who begged
on behalf of his firm to second Mr Grissell's offer, by presenting another £50,
leaving only eight more names to be obtained, and concluded by expressing a
desire to have his name entered on the books of the Society as an honorary
member. The toast of " The Scientific and General Press " was then given by
the deputy-chairman, Mr Robertson, who expressed his acknowledgments on
behalf of the Society for the assistance which the press had always rendered
them. The toast was responded to by Mr Passmore Edwards of the MecJtanics'

Magazine, Mr Smith of the Artizan, and Mr Cooper of the Morning Star. Mr
Edwards, after congratulating the Association on its success, presented a com-
plete set of the Building News to the library. This is the second contribution
which Mr Edwards has made to the still only partially filled shelves of the
library. Mr Wm. Smith of the Artisan, on returning thanks for the scientific

press, promised to make the £500 when raised guineas. The chairman's health
was then proposed by Mr Robertson, and duly responded to, and followed by the
toast of the " Honorary Members," proposed by Mr Briggs, and responded to

by the Hon. Mr Duncan. Alter a few more toasts, the proceedings were
brought to a close.

We cannot conclude our notice without congratulating this Society on the
improved prospects now opening out, and sincerely trust that at each succeed-

ing anniversary we may be enabled to record a steady increase in the number
of its members, and a rapid growth of the funds at its disposal.

We do hope and trust that the ice having been now fairly broken, employers
will hasten to follow the excellent example of Messrs Grissell and Field, in

giving both moral and substantial help to the London Association of Foremen
Engineers.

INSTITUTION OF CIVIL ENGINEERS.

February 16, 1864.—The Paper read was "The Actual State of the

Works on the Mont Cenis Tunnel, and Description of the Machinery
employed," by Mr Thomas Sopwith, junior.

This tunnel would form the completing link of the Victor Emmanuel Rail-

way, and be the means of putting France and Italy in direct railway com-
munication. The railway on the French side was already opened to St Michel,

in Savoy, and on the Italian side to Susa, in Piedmont. When the whole line

was completed, the mails and traffic with India might perhaps be advantage-

ously transferred from Marseilles to some Italian port, as the Mediterranean

sea transit would thus be materially shortened.

During the last twenty years many routes had been surveyed and recom-
mended for crossing the great barrier of the Alps. Of these, that by the Mont
Cenis was generally considered the most feasible ; and it was only a question,

whether the mountain should be crossed by a series of inclines, or whether a

tunnel should be made. In 1857, Messrs Sommeiller, Grandis & Grattoni,

brought before public notice a new system of boring by machinery, instead of

by hand labour. A Government commission was appointed to examine and
report upon it, and to see if it could be applied to the boring of the tunnel

under Mont Cenis. Their report was favourable, and M. Sommeiller and his

partners were shortly afterwards charged with the execution of the work.

The ends only were available for attack, it being impossible, as was known
from the first, to sink shafts. It was feared that the ventilation would seriously

retard, or altogether prevent, the completion of the tunnel ; but this fear was
uncalled for, as the artificial ventilation in collieries overcame greater natural

difficulties, and the ventilating current passed through a longer distance than

could possibly be required in this tunnel M. Sommeiller also proposed to use

compressed air for driving the machinery, and calculated that on its escape a

volume of fresh air would be supplied adequate to the requirements of the work-

men. The tunnel at the Modane, or French side, was of the following dimen-

sions :—25 feet 3£ inches wide at the base, 26 feet 2f inches wide at the broadest

part, and 21 feet 7 inches in height ; the arch being a semicircle nearly. At
Bardonneche, the height was increased 11 J inches. The exact length between

the ends was 7'5932 miles. The present ends would not be the permanent
entrances, as it was intended that a curved gallery should leave the tunnel at

the north side, 415 yards from the end, and at the south side, 277 yards.

At Modane, the tunuel was built entirely with stone ; at Bardonneche, for

the greater part, the side walls only were of stone, and the remainder of brick.

The Bardonneche end was 431 feet higher than that at Modane. For one-

half the length of the tunnel, therefore, from Modane to the middle, the

gradient would be 1 in 45J ; the other side being driven with only sufficient

fall, 1 in 2,000, to allow of the water escaping.

When the tunnel was complete, it was expected that there would be a con-

stant current of air from the north to the south; the latter was not only the

higher end, but the air was more rarified and exposed to the heat of the sun,

whilst the entrance at Modane was under the shade of the mountain.

The establishment consisted at each end of machinery for compressng the

air, workshops for making and repairing machinery, offices, storehouses, resi-

dences for the engineers, and barracks for the workmen. At Modane, the
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entrance of the tunnel was 328 feet above the bottom of the valley, where the_

workshops were placed, with which there was a communication by means of

an inclined plane, worked by a water balance.

Different systems of tunnelling by machinery had been tried in England

;

amongst others, one by Captain Penrice, K.E., in which it was intended to

drive a gallery about 41 feet diameter, and by means of repeated blows from a

heavy frame loaded with knives, to reduce the whole of the excavated materials

to small chippings and dust. It seemed, however, to the Author, that any
system of tunnelling must be deficient which did not make so cheap and readily

applicable a power as gunpowder available ; and that by the trituration of the

rock to such small particles, as in Captain Penrice's system, a great amount of

work was unnecessarily performed.

In M. Sommeiller's system, whilst machinery was employed for accelerating

the progress usually made by hand labour, gunpowder was also available. He
had succeeded in producing a compact machine, not weighing more than 6

cwt.. which could pierce a common borehole, about 1J inch diameter, and 3

feet deep, into a rock in twenty minutes, where two miners would have required

two hours. Further, he had arranged a moveable support capable of carrying

eleven such machines, any one of which could be worked at almost any angle, and
ofallowing the free action of each, in a gallery 10 feet square. This support could

be removed when it was necessary to explode the holes bored by the machines.

The machine was of very ingenious construction. It consisted of two parts

—

one, a cylinder for propelling the borer against the rock ; the second, a rotary

engine for working the valve of the striking cylinder, turning the borer on its

axis at each successive stroke, and advancing or retiring the striking cylinder

as occasion required. It gave 250 blows per minute. The effective pressure

on the piston in striking was 216 lbs. ; the length of the stroke was from 2

inches to 7& inches. Although simplified as much as possible, the nature of

the work the machines performed was so severe, that they were liable to frequent

derangement, and a large stock was kept on hand. The cost of each machine
was about £80. The compressed air was used at a pressure of five atmospheres
above atmospheric pressure, and was conveyed to the " fore-head " of the

advanced gallery by a pipe 7f inches in diameter. The advanced gallery was
the only place where the machines were used ; the enlarging of the tunnel to

the full size, walling, Ac, were performed by manual labour.

The system of working was to bore eighty holes in the fore-head of the

advanced gallery. The frame and machines were then withdrawn, and a set of

men charged and fired the holes ; afterwards replaced by another set to remove
the deblais. The division of time amongst the different classes of labour was
very variable. It might, however, be averaged as

From 6 to 8 hours for the machinists,
"

1J
" 2 " for charging and firing, and

" 3" " 5 " for removing the deblais.

Thus there were almost two complete shifts every twenty-four hours. An.
alignment was made about once in three months from an observatory at each
end. As yet no error had been detected.

Three or four large holes, each about 4 inches diameter, were bored near the

centre of the fore-head. These were not charged and exploded, their purpose
being to weaken the surronDding rock. The remainder were charged, those

adjoining the centre being first fired, and the result of these explosions was a
cavity. The remaining holes were then exploded from this cavity outwards.

The workmen were industrious under circumstances which required more
than ordinary perseverance. A premium on their wages was given for more
than a certain advancement per day. At the time of the Author's visit, one
metre per day was the standard. For a progress of

ItV metre per day

n "

U\ "

lx
4
tr "

ItV day's wages was paid.

li
" "

This scale was subject to adjustment every fortnight.

The deblais resulting from the explosion of the eighty holes was removed in

small waggons. Its removal was well organised, and, considering the circum-
stances, quickly effected. It would be much accelerated if it was possible to

construct an iron frame strong enough to be placed close to the fore-head at the
time of the explosion, and receive, without injury, the products of explosion,

which could be removed en masse, or nearly so.

Two descriptions of machines for compressing air were in use—one on the
hydraulic ram principle, the other resembling a pump. In the first, the water
was admitted, with a pressure of 85£ feet, into a column or vessel containing
air, about 14 feet high and 2 feet in diameter. The water by its momentum
rushed up the column, compressed the volume of air, and forced it through a
valve into a reservoir. The pressure valve being closed, the exhaust valve was
opened, and the water fell in the column, at the same time its place was taken
by air, and the machine became ready for another stroke. This machine made
2£ strokes per minute, and was capable of supplying abont 20 cubic feet of air,

compressed at five atmospheres, per minute. The other machine consisted of a
horizontal pump and two vertical branches. The piston was surrounded by
water, which rose and fell alternately in the two columns :. when it rose, com-
pressing the air, and forcing it through the outlet valve ; and when it fell,

creating a vacuum, which was filled by air at atmospheric pressure.
The tunnel, on the 30th June, 1863, had been driven (including the advanced

gallery) at Modane 1092-25 metres, and at Bardonneche 1450-00 metres. The
advancement in June last, at Modane, was at the rate of 4-719 feet per day.
At this rate of progress at both ends, the tunnel would be finished in 9 years 2£
months from that tim e. It was not, however, too much to expect a progress
of 2 metres per day at each end, seeing that machines had only been in use at

Bardonneche abont two vears and a half, and at Modane half a year. A great
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part of that time had been taken up in experiments, and the men were not
thoroughly habituated, as yet, to the manipulation of the machines. The
machines were also being much improved. With an average rate of 2 metres
per day from June 30th, 1S63, 6years 7 months would be required for the com-
pletion of the tunnel, as compared with 26 years 3 months by hand-labour, at
1-600 feet per day at each end, the average rate of progress previous to the
introduction of the machinery. The machinery in use at Mont Cenis was made,
tor the greater part, at Seraing, near Lie'ge. M. Sommeiller confidently
expected an advancement of 3 metres per day at each end. If that were the
average from June 30th, 1863, the work would be completed in 4 years 81
months from that time.

In the advanced gallery at Modane, the number of workmen employed during
the twenty-four hours was as follows :

—

88 machinists, in two sets of 44 each.
9 chargers in one set.

30 labourers for removing the dtblais, in one set.

127
344 men were also engaged in enlarging and walling, giving a total employed

underground of

—

471, and including blacksmiths, stonedressers, and other labourers
at tbe surface, there were employed at the tunnel, ... 700

Mechanics, brakesmen, Ac, in the workshops, machinery, Ac, ... 240
Occasional labourers, 200

Or a.total at Modane of 114.

At Bardonneche the number was greater; 1200 to 1400 being generally-
employed, giving a total of 2540 on the works.
The result of a rough comparison was to show that, in the present develop-

ment of the Sommeiller system, an advancement three times quicker than by
hand-labour might be effected, but at about two and a-balf times the cost; judging
rather of places where it might be generally applied, than by the Mont Cenis
only. The proportion of two and a-half to one increase of cost referred only to
what was known as mining charges in the advanced gallery, i.e., wages, tools,
candles, and gunpowder. This proportion was notably diminished in the case
of a railway tunnel, where enlarging, timbering, walling, laying of rails, Ac,
were charges common to both systems. In the case of a tunnel through rock,
costing, when completed, £30per yard, the two systems, might compare as
follows :—an increased advancement in fayour of machinery of 3 to 1, at an
increased cost of 4 to 3.

The ventilation was good in the advanced,, gallery, the exhaust air from the
machines affording an ample supply. During the time of exploding the holes,
a jet of air was left open. Further back, where the men were employed in
enlarging the tunnel, the ventilation was insufficient. The tunnel was there-
fore being divided with a horizontal brattice—the upper section being in com-
munication with a chimney on the mountain side. The air was intended to
pass along the under side of this division, and then return by the upper part,
which had an area of 7 square metres.
The works were now performed at the charge of the Italian Government.

On their completion the French Government was to pay £760,000 for that por-
tion of the tunnel situated in its territory—one-half the entire length—together
with a premium of £20,000- for each year, by which a term of 25 years, counting
from January 1, 1862, was reduced. This premium would be increased to
£24, 000 for each year, by which a term of 15 years was reduced, counting from
the same time. In addition, the French Government would pay interest at 5
per cent, per annum on such portion of the tunnel as was finished. If, how-
ever, the Italian Government did not complete the work within twenty-five
years from the time of making the agreement, or if they renounced the works
before that time, the French Government was absolved from further payment.
If the works were finished, as there was every reason to suppose they would
be, in ten years from June 30, 1863, the French Government would pay
£1,287,000 for the construction of one-half the tunnel, or at the rate of £210
per metre.
February 23.— Discussion upon the Paper, on '<The Mont Cenis Tunnel,"

by Mr T. Sopwith, Junior.

SOCIETY OF ARTS.
March 2.—Prof. Bentley in the chair.—The paper read was "On the Veri-

fication of Olive Oil by Means of its Cohesion Figure," by C. Tomlinson, Esq.

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOILER EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REFORT.

The last Ordinary Monthly Meeting of the Executive Committee of this

Association—postponed from February 23—was held at the Offices, 41 Cor-
poration Street, Manchester, on Tuesday, March 8, 1864, the President, Wil-
liam Fairbairn, Esq., C.E., F.R.S., LL.D., in the chair, when Mr L. E.
Fletcher, chief engineer, presented his report. This report was a double one,
embracing the month of January as well as that of February—since the annual
meeting having been held upon the same day as the last ordinary monthly one
of the Executive Committee, the consideiation of engineering matters had then
been postponed till the next meeting. Of this report the following is an
abstract :

—

"During the last two months, i.e., from January 1st to February 19tb,

inclusive, the ordinary visits of inspection have been made, 2 boilers tested by
hydraulic pressure, and 307 defects discovered in the boilers examined,

D
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10 of which were dangerous. Details of these defects will be found in the

following tabular statement :

—

" Tabular Statement of Defects, Omissions, &c, met with in the
Boilers Examined

From January 1, 1864, to February 19, 1864, inclusive.

Number of Cases met with.

Dangerous. Ordinary. Total.

Defects in Boiler.

Furnaces out of Shape,
Fracture,

Blistered Plates,

Corrosion—Internal,

Do. External,
Grooving—Internal,

Do. External,

"i

l

"5

5

7
2

16
24
6

5
8

3
16

29
6

Total Number of Defects in Boiler, 7 60 67

Defective Fittings.

Feed Apparatus Out of Order
Water Gauges do.
Blow Out Apparatus do.

Fusible Plugs do. ,

Safety Valves do.

Pressure Gauges do. ...

"2

"i

i

43
43
1

5
12

1

45
43
1

5
13

Total Number of Defective Fittings, 3 105 108

Omlssions.

Boilers without Glass Water Gauges, ...

Do. Pressure Gauges,
Do. Blow Out Apparatus,
Do. Feed Back Pressure Valves, ...

...

14
4

24
83

14
4

24
83

Total Number of Omissions, 125 125

Cases of Over Pressure, ,

Cases of Deficiency of Water ,.

5

2
5
2

Gross Total, ,10 297 307

" Of some of the defects enumerated above a few particulars may be given :

"Blistered Plates.—A blister, measuring 24 inches by 12 inches, and
three-sixteenths of an inch in thickness, has been met with inside an
internally-fired boiler, 8 feet in diameter, and working at a pressure of 451b. on
the square inch.

" Corrosion—Internal.—In two boilers, though only eighteen months
old, the plates, which had been seven-sixteenths of an inch thick originally,
were found to be eaten half through, while the rivet heads also were attacked.
The plates were honeycombed, being affected more severely at the furnace
than at the back end of the boiler. The feed water used was drawn from a
well.

" In another boiler, which was of Lancashire construction, and fed from the
Kochdale Canal, the furnace crowns presented a spongy appearance, and chan-
nelling had set in at the transverse seams, which is unusual in internal flue

tubes ; also the rivet heads and angle irons were attacked, as well as the whole
boiler generally. Some of the channels were cut half through the plate, while
many of the other indentations exceeded this.

" Internal corrosion has been successfully arrested, in many cases, by the use
of carbonate of soda, introduced in small and frequent quantities with the feed
water.

" Corrosion— External.—Two waggon boilers were found to be so corroded
along the brickwork seating, that boles could be scraped through the plates.

" Two Lancashire boilers, set upon side walls, though free from leakage at
the seams of rivets, were found, on ' Thorough ' examination, to be seriously
corroded at the seating, in consequence of water, arising from the discharge of
the safety valves, Ac, being allowed to fall upon them.

" Two other instances occurred to Lancashire boilers, in consequence of their
being set upon mid-feather walls. It is always recommended that a portion of
this wall should be removed, by way of preparation for a ' Thorough ' examina-
tion, otherwise the true condition of the plates cannot be ascertained. In this
instance, this recommendation was not complied with in time for the inspector's
examination, so that he was unable to see the amount of corrosion going on.
But upon this recommendation being subsequently adopted, the plates were
found to be so dangerously eaten away, that the owner at once condemned the
boiler, and our inspector found it removed on his next visit. In the other
case, the plates over the mid-feather, in the neighbourhood of the transverse
seams, were found to be reduced in places to one-eighth of an inch in thick-
ness.

" Four cases of external corrosion occurred at the bottom of the shells of
internally-fired tubular boilers, on account of the unequal expansion of the
metal, consequent on the imperfect circulation of the water. The con-
stant straining induced by this unequal expansion had produced leakage at the

transverse seams, and thus corroded the plates. In such cases caulking is of
little use. In many boilers of this class under inspection, the edge of the
overlap has been so repeatedly trimmed and recaulkcd, that the margin beyond
the rivets has been at length all cut away. The only radical cure is to main-
tain the whole of the shell at an equal temperature, and this, in many cases,

has been found to be sufficiently accomplished by carrying a return flue under
the bottom of the boiler.

"Two other cases arose from leakage at the tube ends of multitubular
boilers, from which the plates at the bottom of the combustion chambers were
nearly eaten through.

" Pressure Gauges out of Order.—One has been met with which only
indicated 141b. as the blowing-off pressure, while it proved to be as much as
351b. This shows the importance of all boilers being fitted with suitable taps,

in order that the inspector may apply his indicator, so as to ascertain the
actual pressure, and check the accuracy of the steam gauge at each of his visits.

Explosions.
" An explosion occurred on Wednesday, December 30, 1863, which was not

reported in time to take its place in last year's list, so that the number of
explosions for the year 1863, which came under the notice of the Association,
will now stand as 48; while the number of persons killed and injured will

remain unaltered, since, happily, no one was hurt by the explosion just re-

ferred to.

" The boiler in question, which was not under the care of this Association,
was of plain cylindrical egg-ended construction, and externally fired.

"The cause of the explosion was simply neglect on the part of the engine-
tenter, who allowed the boiler to get short of water. In consequence of this

the plates over the fire became red-hot, and so weakened, that rupture ensued.
Though the rent was confined to the bottom of the shell immediately over the
fire, the boiler was blown from its seat and thrown upon the ground, bottom
upwards ; while another, working alongside, was also disloged, and thrown to

a greater distance than the one that burst.
" The engine-tenter was prosecuted for neglect, and sentenced to a month's

imprisonment with hard labour.

"Of No. 47 explosion, which occurred on December 31, 1863, some addi-

tional particulars of interest have been obtained since the issue of the last

report.

"The boiler referred to was No. 1 of a series of three, connected together

and working side by side, all of them being of plain cylindrical egg-ended
construction, and externally-fired. The furnace end was rent into five or six

pieces, and the fragments scattered, some of them being blown to a consider-

able height, while the remaining portion of the Shell was thrown from its

original position, and the seating altogether destroyed.
" It is of interest to note that the adjoining boiler was also dislodged, and

battered in at its side for nearly half its length, since it affords an illustration,

by no means the first that has been met with, of the manner in which, what
may be termed compound explosions arise, and which it appears spring from
externally-fired boilers only.

" From the commencement of the present year up to February 19, five explo-

sions have to be reported, from which fifteen lives have been lost, and also twelve
persons injured, some of them very severely. Not one of the boilers in ques-

tion was under the charge of this Association.
" These explosions have not all been personally investigated, and when such

is the case, the Association is frequently indebted, as in the present instance, to

engineers, who, residing in the respective localities of the explosions, and
having the opportunity of making examinations, kindly furnish the detailed

reports and sketches. The following is the tabular statement:

—

" Tabular Statement of Explosions

From January 1, 1864, to February 19, 1864, inclusive.

Progressive
No. for 1861.

Date. GENERAL DESCRIPTION OF BOILER.
Persons
Killtd.

Persons
Injured

Total.

1

2

3

4
5

Jan. 4.

Jan. 7.

Jan. 11.

Feb. 2.

Feb. 17.

Balloon or Haystack

—

Externally-fired ....
Plain Cylindrical Egg-ended

—

Externally-fired ....
Boiler for Heating Public Building

Details not yet fully ascertained

Cylindrical, with a Single flue and
Bull-dog ends

—

Externally-fired ....

1

1

13

1

1

10

1
1

2

23

15 12 27

" No. 1 Explosion. The boiler in question worked at a colliery, and was
not under the charge of this Association. It was one of a series of two work-
ing side by side, both of them being of balloon or haystack shape, 13 feet in

diameter, and having their safety valves loaded to 141b. per square inch,

although usually the engine worked with steam at a pressure of 51b. only.

" The explosion took place on a Monday morning, the boiler and engine

having been at rest on the previous day. The weather was frosty at the time,

and the feed pipe, as was found upon examination after the explosion, became
chocked with ice. This cut off the supply to the boiler, and it consequently

exploded from shortness of water.
" The boiler was rent into seven pieces, the steam pipes broken np, a portion

of the engine-house thrown down, and the top of the chimney-stack damaged.

The fragments of the shell and steam pipes, as well as the debris of the build-
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ing, were scattered to a considerable distance, but although there were one

hundred and twenty men in the vicinity of the boiler, and many of the flying

bricks struck the roof of an adjacent cottage, in which its residents were sleep-

ing at the time, vet happilv no one was injured.

'•No. 2 Explosion, which resulted in the death of one man, occurred to a

boiler not under the inspection of this Association, and employed in driving an

engine attached in a limestone pit.

" It appears that the boiler was 6 years old, and one of a series of two, work-

ing side by side, and connected together, both of them being of plain cylindrical

egg-ended construction, and externally-fired. The length of the one in question

was 31 feet 8 inches, the diameter 7 feet, and the original thickness of the

plates from three-eighths to seven-sixteenths of an inch ; while the pressure to

which the safety valve was loaded was 481b. This, however, would be exceeded

whenever the steam blew off at all briskly, and, since there was no steam

gauge, the exact pressure would not be known. Excepting the omission of the

steam' pressure gauge, which, though too common, should never occur, the

boiler was fitted with such mountings as are usual to its class, and might have

been safely worked at a pressure of 501b. as long as it was in good condition.

" Such,'however, was not the case. Leakage had been going on for some

time on the top of the boiler, both at the seams of rivets and at the joint of the

feed pipe, which was not riveted to the shell, as it should have been, but

merely bolted. The water from this leakage ran down and corroded both sides

of the boiler, though it affected the right hand one more especially, the plates

of which it reduced in thickness to nearly one-sixteenth of an inch, for a length

of about 8 feet horizontally, just at a part concealed from view by the brick-

work in which the boiler was set. At this weakened part, which was below

water-line, the shell rent in the first instance, and then tore from end to end,

opening out nearlv flat and separating into three pieces.

" All these fragments were thrown from their original position, one of them

to a distance of a few feet only, and the other two about 40 yards across a

colliery railwav. The seating of the boiler was tom up, the engine-house

shattered and unroofed, and the debris scattered in every direction. The man
who lost his life—though standing on the opposite side of a canal to that on

which the explosion occurred, and at a distance of about 40 yards—was struck

by a brick shot awav by the percussive action of the steam, and died shortly

afterwards from the effects of the blow ; while the_ engine-driver and another

man in the engine-house escaped comparatively uninjured.

" It appears that there was plenty of water in the boiler at the time that it

burst, and there is no need for the supposition, that any unusual pressure of

steam existed, since the fact of the plates being thinned by corrosion, as they

were found to be, is quite sufficient by itself to account for the explosion.

" At the inquest, the owner of the boiler, through his solicitor, attempted to

prove the engineman at fault, and show that the explosion was due to ex-

cessive pressure of steam, consequent on his negligence, and not to the

defective condition of the boiler. The jury, however, returned a verdict of

manslaughter against the proprietor, as well as the superintending engineer of

the works, both of whom it appears had been apprised, more than once, of the

leakage which was going on, and their attention called to the necessity of

further examination. The verdict of the jury was, however, shortly after set

aside on account of informality.

"No. 3 Explosion, from which one person was injured, but happily no one

killed, occurred to a boiler not employed in the generation of steam power,

but for heating and ventilating a public building. This boiler was not under

the inspection of this Association.
" It will be seen by the date that this explosion took place during the severe

frost at the commencement of the year; while two other explosions happened

to household boilers, just about the same time, by which one person was killed

and three others injured. It was through the frost that these explosions

arose. The water in the pipes froze, and thus the outlets became choked, and

the steam pressure bottled up, so that on the fire being maintained for a

sufficient time explosion became inevitable from accumulated pressure. As
long a3 the water in these boilers retains its liquid state its own inlet column

forms a natural safety valve, but since this action is entirely arrested on the

occurrence of frost, every boiler employed for heating and ventilating public

buildings, as well as those for household purposes, should be fitted with an effi-

cient mechanical safety valve, which would remain unaffected by changes of

temperature. The importance of this with regard to domestic boilers is too

apt to be overlooked, but I have known neglect of this precaution to result in

fatal conseqeuences in more than one instance.
" No. 5 Explosion was of a very serious character, resulting, not only in

considerable damage to property, but also in the death of thirteen persons, and

in injury, which in some cases was very severe, to ten others. It took place

at an ironworks, the boilers of which were not under the charge of this

Association. The scene of the explosion has been personally visited, and the

cause investigated, but, since the coroner's inquiry is still pending, the publica-

tion of the particulars is deferred to the next monthly report."

Office—41 Corporation Street,
Manchester.

L. E. Fletcher,
Chief Engineer.

P.S.—Since the above report was closed, which only extends, as stated, to

the 19th of February last, another most serious explosion, resulting in the death

often persons, as well as injury to seventeen others, has occurred at an iron-

works to a boiler not under the charge of this Association. The scene of the

catastrophe has been personally visited, and the particulars will be given in the

monthly report for March to which the explosion belongs.

It will be observed that already twenty-five persons have been killed since

the commencement of the year by the six explosions which have occurred.

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY.

Microscopical Section.

Ordinary Meeting, January 18, 1864.—Professor Williamson, F.R.S., Vice-
President of the Section, in the chair.

Adjourned debate on Mr Hey's Paper on the structure of the cotton fibre.

Ordinary Meeting, January 26, 1864.—Dr R. Angus Smith, F.R.S., Vice-
President in the Chair.

The Chairman showed a copy of the " Mundus Subterraneus " of Athanasius
Kircher, edition of 1678, Amsterdam, written in 1662. In the first volume
are five maps, on which the Nile with some of the adjacent country is delin-

eated.

Ordinary Meeting, February 9, 1864.—E. TV. Binney, F.R.S., F.G.S., Presi-
dent, in the chair.

Professor Roscoe exhibited the light emitted by burning a portion of a fine

specimen of pure magnesium wire 1 mm. in diameter and 10 feet long, which
had been manufactured by Mr Sondstadt. Professor Roscoe remarked that it

afforded him great pleasure to be able to state that a suggestion made by Pro-
fessor Bunsen and himself in their photochemical researches, and printed in the
Philosophical Transactions for 1859, page 922, was about to be practically
adopted. Mr Sondstadt is now commencing to manufacture the metal mag-
nesium on the large scale, and the first important application of the metal is

the employment of burning magnesium wire as an illuminating c gent, espec-
ially for photographic purposes. In the researches above mentioned, Professor
Bunsen and the speaker had examined the photochemical action of the sun
compared with that of a terrestrial source of light, and for the purpose of this

comparison they chose the light evolved by the combustion of magnesium wire.
They showed that a burning surface of magnesium wire which, seen from a
point at the sea's level, has an apparent magnitude equal to that of the sun,
effects on that point the same chemical action as the sun would do when shining
from a cloudless sky at a height of 9° 53' above the horizon. On comparing
the chemical with the visible brightness of these two sources of light it was
found that the brightness of the sun's disc as measured by the eye when the
sun's zenith distance was 67° 22^ is.524'7 times as great as that of the burning
magnesium wire, whilst, at the same zenith distance, the chemical brightness
ofthesunis only 36 "6 times as great. Hence the value of this light as a
source of the chemically active rays.-for photographic purposes becomes at once
apparent. The extract from the memoir referred to is as follows :

—

" The steady and equable light evolved by magnesium wire burning in the
air, and the immense chemical action thus produced, render this source of light

valuable as a simple means of obtaining a given amount of illumination ex-
pressed in terms of our measurement of light. The combustion
of magnesium constitutes so definite and simple a source of light for the pur-
pose of photochemical measurement, that the wide distribution of this metal be-
comes desirable. The application of this metal as a source of light may even
become of technical importance. A burning magnesium wire of the thickness
297 millimetre evolves, according to a measurement we have made, as much

light as 74 stearine candles of which 5 go to the pound. If this light lasted
one minute, 0-987 metre of wire, weighing 0-1204 grm., would be burnt. In
order to produce a light equal to 74 candles burning for 10 hours, whereby
about 201bs. of stearine is consumed, 72-2 grms. of magnesium would be
required. The magnesium wire can be easily prepared by forcing out the metal
from a heated steel press having a fine opening at bottom ; this wire might be
rolled up in coils on a spindle, which could be made to revolve by clockwork,
and thus the end of the wire, guided by passing through a groove or between
rollers, could be continually pushed forward into a gas or spirit-lamp flame in

which it would burn."
Professor Roscoe stated that great credit was due to Mr Sondstadt for the

able manner in which he had brought the difficult subject of the metallurgy of
magnesium into the present satisfactory position, and expressed his opinion
that, even for photographic purposes, the application of the metal will prove
most important. Mr Brothers, Mr Parry, and other photographers present,

corroborated Dr Roscoe's opinion respecting the value of such a source of light

for photography. Since the meeting Mr Brothers made an experiment upon
the magnesium light, which he reports as follows :

—

" The result of an experiment I have just tried is that in 50 seconds with the
magnesium light I. have obtained a good negative copy of an engraving—the
copy being made in a darkened room. Another copy was made in the usual
way in daylight, and in 50 seconds the result was about equal to the negative
taken by the artificial light. The sun was shining, but there was a good deal

of fog in the atmosphere."

A paper was read, entitled, " On the Tensile Strength of Cotton, as effected

by various Chemical Treatments." By Mr Charles O'Neill, F.C.S.
The author has given a great number of experiments upon the subject, made

in order to elucidate some important practical and scientific points not hitherto

much worked' upon. By means of his apparatus for testing tensile strengths

(Proceedings of this Society, No. 6, 1863-64, p. 186) he was enabled to obtain

data which by any previously known method could only have been obtained, if

at all, by an incredible amount of labour.

Effect of bleaching upon strength of cotton. These experiments were made
upon printing cloth of 18 threads to the quarter inch, American cotton, and
bleached for printing by the low pressure process. The process included,

among other treatments,

—

(1.1 Passing three times over a red hot copper plate.

(2.) Boiling 16 hours with milk of lime.

(3.1 Boiling 16 hours with soda and rosin.

(4.) Steeping in solution of bleaching powder for several hours.

(5.) Steeping in dilute hydrochloric acid for several hours.
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WARP. WEFT.
Strength of threads in the grey cloth S.V. (mean of 30

experiments) 3140 grs. 1714 grs.

Ditto in the bleached cloth S.V. (mean of 30 experi-

ments) 2920 grs. 2785 grs.

The warp threads from two other pieces of cloth give as follow, being the

means of 40 experiments :

—

A. B.

In the grey state ... 3407 grs. 3512 grs.

In the bleached state 3708 grs. 4025 grs.

The cloth S.V. became elongated in the bleaching process, and contracted in

width. The contraction in width, owing to the fulling up of the weft, will

explain the increase of its strength, while the elongation may explain the
diminution of strength in the warp. The cloth A., and also B., were chemi-
cally treated exactly as S.V., but were washed and dried loose, and not being
fulled so much by the mechanical processes did not sensibly alter in length.

The increased strength may be explained by the complete bedding of the cotton
hairs, so forming a more compact thread. At any rate, it seems proved that
the strength of cotton is not injured by the ordinary process of bleaching for

printing.

Effect ofprinting, dyeing, soaping, &c. A portion of S.V. was printed, dyed,
and finished as a first-class madder purple, and 20 experiments made upon the
warp and weft threads, with the following results :

—

Strength of printed and finished warp
Ditto of printed and finished weft

3569
2669

Here it is seen the warp threads have gained more than they lost in bleach-
ing, while the weft threads have lost something. The increase of strength in
the warp threads is partly, if not wholly explained by the diminution of length,
the two yards gained in bleaching, and rather more, being absorbed in the
processes of dyeing, soaping, <S:c., and the thread consequently becomes thicker
and stronger.

Mordanted cloth treated with. acid. These experiments are interesting, as
touching upon the chemical versus the physical theory of dyeing. A piece of
calico was chosen printed by blocks in wide longitudinal stripes, with the usual
mordants for madder or garancine dyeing : it was aged, cleared, &c, as usual,
to remove all loose mordant. Portions containing mordanted and unmordanted
parts were treated by hydrochloric acid to remove the mordants, then carefully
washed, and the strength of the threads tested. The results are as follow:—

Iron mordant for black, warp threads, 10 experiments ... 3450 grs.
Warp threads contiguous to the mordanted threads, 10 experi-

ments 3715 grs.
Same mordant, weft threads, 6 experiments 2201 grs.
Same weft threads in the unmordanted parts, 6 experiments ... 2906 grs.

The above experiments show a decided diminution of strength in those threads
which bad received the mordant. The unmordanted threads had, of course
been submitted to the same acid and other treatments.
A repetition of these experiments upon another piece of cloth of different

origin but similarly printed, and which had been dyed in madder and then
treated with hydrochloric acid, gave the following results:—

Alumina mordant for red, warp, threads, 10 experiments ... 1906 grs.
Unmordanted threads, contiguous, 10 experiments 2031 grs.

showing a diminution of strength.

Iron mordant for black, warp threads, 10 experiments ... 1631 grs.
Unmordanted threads, contiguous, 10 experiments 2260 grs!

showing a considerable diminution of strength.

Experiments on cotton hairs, takenfrom mordanted and unmordanted threads
which had been treated by acid.

Alumina mordant for red, 8 experiments
Not mordanted adjacent hairs, 5 experiments

60-3 grs.

71-6 grs.

The uncertainty as to whether the mordant had actually touched the hairs in
the centre of the threads caused these experiments to be discontinued and the
following instituted.

Cotton mordanted in the wool. Small parcels of New Orleans cotton were
steeped separately in ordinary iron liquor (crude pvrolignate of iron) and red
liquor (crude acetate of alumina), sturated with these liquors the excess ex-
pressed out and then dried gently, and aged for 24 hours; 'afterwards well
washed in lukewarm water and dried. A portion of each parcel was then treated
with dilute hydrochloric acid, some of the original stock of New Orleans cotton
being placed in the same acid, and going through the same treatments. The
mordants being dissolved out, the cotton was well washed to free it from the
acid, dried, and its strength ascertained with the following results :—
New Orleans cotton not mordanted, 10 experiments ... 143-9 ?rs
Ditto mordanted with iron, 10 experiments ... ... ™ 96-8 grs'
Ditto mordanted with alumina, 10 experiments ] 94-1 |rs

'

A very notable diminution of strength has occurred in the'mordanted parcels!
Gun cotton. The only undeniable chemical compound which cotton formswith other elements, without undergoing conspicuous physical change, is in run

cotton. A sample of New Orleans was treated with equal volumes of concen-
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The Stren S'h of 10 hairs was taken, andgave a mean of 85-4 grs. The mean strength of 19 hairs before treatment

being 138*1, there has been a considerable diminution of strength. This may
not be true of all kinds of gun cotton.

Mercerised Cotton. It is very well known that cotton cloth treated with con-
centrated solution of caustic soda shrinks in length and becomes stronger. The
following experiments corroborate this.—New Orleans cotton was treated with
soda solution sp. gr. 1*250. Twenty hairs being measured gave a mean length
of 857 inch, being a contraction of 0*139 inch on the mean of twenty hairs

measured before treatment. The mean strength of 10 hairs is 154*1 grains

against the mean strength of 138*1 grains before treatment.
The reliability of these results is discussed by the author. The experiments

in detail show wide discrepancies, and the maximum and minimum of a series

are often at a considerable distance from the mean. This is a difficulty inherent
to the subject, and can only be overcome or lessened by multiplying the experi-

ments. Ten experiments seem to give & reliable mean, for in making twenty
or thirty, the first, second, and third tens give nearly the same mean. Most of

the results are means of twenty experiments ; and several of them having been
repeated at long intervals and by different hands, without any important
difference in the means, the author is of opinion that they express the truth, at

the same time that they may be open to some numerical rectification.

MONTHLY NOTES.
MARINE MEMORANDA.

Steam Ship-buildinq on the Clyde.—The Clyde builders still appear to

have an abundance of orders. Messrs W. Denny and Brothers have
launched the Dumbarton, a paddle of nearly 1,500 tons, built for Messrs
T. A. Gibbs and Co., of London, and intended for the Chinese coasting

trade. She is now being fitted with engines of 300-horse power by Messrs
Denny and Co. Messrs M'Nab and Co., have launched the A dele, a screw,

intended for the French trade, and built for Messrs Seligman and Co., of

Glasgow. Messrs Caird and Co , of Cartsdyke, have launched the Roe, a paddle,
built for the Glasgow and Belfast mail service, and another addition to the

fine fleet of Messrs Burns, of Glasgow. The Roe's dimensions are—length,

234ft.; breadth, 25ft.; depth, 14ft., burden. 730 tons. She is now receiving a
pair of oscillating engines of 250-horse power. Great activity continues to pre-

vail in the Clyde yards. Messrs. Blackwood and Gordon have launched a screw,

intended for the China trade. She has been built for Messrs. Trautmann and
Co., of Shanghai, and is fitted up for European and Chinese passengers. She
has been named the Yuen Tze Fee, and her dimensions are:—Length, 190ft.

;

breadth, 26 ft.; depth, 12ft. 6in. She is to be propelled by a pair of direct-act-

ing engines of 100-horse power. Messrs Scott and Co. have launched a paddle
named the Constance Decima, intended for the Nassau trade. Messrs. W.
Denny and Brother?, of Dumbarton, have now on hand a paddle for China,

nearly ready, and of 1,340 tons burden, another for China, of 1,900 tons

burden, and another for Bombay of 220 tons burden. They are also building

a screw of 870 tons, and three screws for the British India Steam Navigation

Company. Two of these vessels are each 1,026 tons burden, and the third will

be 1,650 tons burden. These vessels will be engined by Messrs. Denny and
Co. Mr A. Denny, of Dumbarton, has on hand two screws of 1,200 tons each,

which are also to be engined by Messrs. Denny and Co. The number of iron

screws built or being built by Clyde firms in 1863 was 143, of the collective

burden of 130,610 tons and 23,815-horse power. One screw, a combination of

wood and iron, 1,821 tons burden and 500-horse power, must be added to this

enumeration, as must 76 paddles, of the collective burden of 50,637 tons and
16,537-horse power. It is only by taking a retrospective glance like this that

one can attain an adequate notion of the thriving shipbuilding industry of the

Clyde.

Trial Trips.—The new screw steamer Adele, built and engined by Messrs
M'Nab and Co., has lately made a trial trip on the Clyde, running the

lights at a speed of 10J knots on the average, on the down and up trips,

which taking the moderate power of the engines, which are of 60 horse

power, into account, is very good work. The vessel is intended for the

Continental trade, and makes her first voyage to Santander with a cargo

of gas coal. The screw steamer Albion, built by Messrs Scott & Co., and
engined by the Greenock Foundry Co, made her official trial trip on the Clyde
recently, when she attained a speed of upwards of 15 miles an hour, having run
the distance between the lights in 65 minutes. She will leave shortly for

Australia, where she is to ply between Dunedin and Melbourne. The paddle-

steamer Constance Decima, built and engined by the above firms, made a run
down the Clyde, when she accomplished 15i knots an hour. The engines in

both cases wrought very smoothly. The Washington steamer, which has lain

in the Victoria Harbour, on the Clyde, for some months past, made an
exceedingly satisfactory start of her engines. The Washington is the

pioneer vessel of the French Compagnie Generale Transatlantique, and is in-

tended to ply between Havre and New York. She is a paddle-steamer of 3,400
tons b.m., and the following dimensions:—Length of keel and forerake, 350
feet ; breadth, 45 feet, depth, 33 feet, The machinery consists of a pair of side

lever engines of about 850 nominal horse power. The diameter of the cylin-

ders is 94£ inches, and the stroke of the piston rod 9 feet. The levers are of

malleable iron, and are 24 feet long by 7 feet broad at the centre, each side of

the lever being 2J inches thick. The paddles are 37£ feet diameter. The
engines are supplied with steam from four large boilers, two forward and
two abaft the engines, each boiler being 22 feet long, 14 feet high, and
12 feet broad. Each boiler is fitted with 284 brass tubes, 7 feet long by 3

inches diameter, and is fired by 6 furnaces, each 10 feet long. The boilers,

when empty, weigh about 60 tons each. There are also two small boilers for

supplying two donkey engines with steam when the other boilers are not
working. The large boilers are all cased in malleable iron plates, 2 inches
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apart from the boilers. The plates are so constructed that any part can be

removed without taking down the whole casing. The fires were first kindled

shortly before 7 o'clock, and at 9.15 the engines gave their first turn. They
were then stopped for a few minutes, after which they were again set in

motion, and wrought as smoothly as clockwork. At the trial trip of the

screw steamer Yuen Toe Fee, which took place on the Clyde, she came up to

the contract speed, deeply laden, and gave every satisfaction to the owners.

She is 185 feet in length, 26 feet in breadth, and 12 feet in depth, with a

gross tonnage of 421 tons. Her engines are 100-horse power, and she is for

the Shanghae and Tien-Tsin river trade, having large accommodation for

passengers. She has a spar deck from stem to stern, affording a fine

promenade, greater security being given to it by the bulwarks having been

raised about a couple of feet, entirely closing in the space under the spar

deck. This was required to be done by Lloyd's Surveyors, in order to be

passed for the voyage to China ; but on her arrival there, the space between
the bulwarks proper and the spar deck will be removed to afford more air

to the passengers on the maindeck. She is fitted with the Lumley patent

rudder. The result of the trial of this new rudder fitted to the Yuen Tze Fee
was highly satisfactory. After testing the speed, the vessel proceeded to Loch
Long, and her engines were dead stopped. On starting at full speed, the

complete circle was made in 4 min. 49 sec, and at halfspeed in 5 min. 25 sec.

MISCELLANEOUS.

Iron in Glasgow.—The decline in pig iron goes on with scarce a check.
Since the 13th of February, a further fall of 2s per ton has taken place, and
from the present appearance of politics it seems evident that nothing will arrest

the decline but the article reaching a panic, which will attract operators who
can pay for their purchases. The prevailing depression is in a great measure
the reaction from the wild speculation of December last. Parties who then
delivered pig iron cheap at 70s, would be happy could they get out with 10s
loss, and this in face of great activity in every branch of the trade. The feel-

ing has been unusually dull, and prices are quoted about Is under the lowest
quotations. A good many parcels changed hands down to 59s cash : 59s 6d
one month ; 60s 9d three months, closing quietly, rather buyers than sellers.

What Ireland is dobg.—The crop of flax in Ireland in 1S63 was unpre-
cedented in extent, no less than 214,000 acres having been sown. The yield

per acre was also above the average, and the crop was estimated at 60,000
tons, producing to the cultivators upwards of £4,000,000. This is an immense
amount to receive for a single crop in one district of the country ; but, unpre-
cedentedly large as the produce was, it found a ready sale at highly remunera-
tive prices. The external trade of Belfast is making such progress that the
existing docks are quite insufficient for the commerce of the port, and the
Harbour Commissioners have consequently entered into contracts for the con-
struction of a large floating dock and a large graving dock, the works of which
will be immediately commenced. Shipbuilding flourishes there also. Last
year 80 vessels, all iron, of an aggregate tonnage of 7,070, were launched,
one being a screw steamer of 2,000 tons, and there are now five ships on the
stocks.

The Iron Trade of South Wales.—There has been apparently a check to

the upward movement in iron, and although quotations have not given way in

the least, yet there is less talk of a further advance. The troubles on the Con-
tinent have had their influence upon the iron trade, like neaily all the other
trades of the country, and therefore it is not surprising that prices have, as it

were, settled down at the present quotations. The Hirwain works, which have
been at a standstill for nearly six years, have passed into the hands of Messrs
Hinde & Co., and no time will be lost in placing the machinery, furnaces, &c,
in working order. A company of Liverpool and Manchester capitalists are
also in treaty for working the blast furnaces and extensive mineral estate of
Trimsaran, near Llanelly, and arrangements are in progress for recommencing
operations at several other old works.

As Inch OF Rain OS THE Atlantic.—Lieutenant Maury, in his " Physical
Geography of the Sea," thus computes the effect of a single inch of rain falling

upon the Atlantic Ocean. The Atlantic includes an area of 25,000,000 square
miles. Suppose an inch of rain to fall upon only one-fifth of this vast expanse,
it would weigh 360,000,000,000 tons, and the salt which, as water, it held in
solution in the sea, and which, when the water was taken up as vapour, was
left behind to disturb equilibrium, weighed 16,000,000 more tons, or nearly
twice as much as all the ships in the world could carry at a cargo each. It
might fall in a day ; but, occupy what time it might in falling, this rain is cal-

culated to exert so much force—which is inconceivably great—in disturbing
the equilibrium of the ocean, that if all the water discharged by the Mississippi
river during the year were taken up in one mighty measure and cast into the
ocean at an effort, it would not make a greater disturbance in the equilibrium
of the sea than the fall of rain supposed. And yet, so gentle are the opera-
tions of Nature, that movements so vast are unperceived.

Steel Boilees.—Some interesting experiments have recently been made in
Prussia with steel steam boilers.—A steel boiler of the egg- end shape, 4 ft. in
diameter and 30 ft. in length, without flues, was tried. It had a steam drum 2
ft. in diameter and 2 ft. in height, and the plates were one-fourth of an inch in
thickness. Beside it there was placed another boiler, similar in every respect,
excepting that the plates were of iron 0-414 of an inch in thickness. The steel
boiler was tested by hydraulic pressure up to 195 pounds on the inch without
showing leakage, and both the iron and steel boilers were worked under a
pressure of 65 pounds on the inch for about one year and a half. During this
period, the steel boiler generated 25 per cent, more steam than the iron one,
and when they were thoroughly examined after eighteen months' practical
working, there was less scale in the steel than in the iron boiler. The former
evaporates 11-66 cubic feet of water per hour; the iron boiler 9-37 cubic feet.
The quantity of coal consumed was on an average 2,706 pounds for the steel

one in twelve hours, and 2,972 pounds for the iron boiler. The plates of the
steel boiler over the fire were found to be uninjured, while those of the iron

one were about worn out. In Prussia several worn-out plates of iron boilers

have lately been replaced with steel, which, it is stated, lasts four times as

long. As steel is twice as strong as iron, thinner plates of the former may be
employed for boilers, and more perfect riveting can be secured. A greater

quantity of steam can also be generated in the steel boiler on account of its

thin plates, and thus much fuel may be economized. Such steam boilers

should e ngage the attention of all who make and use steam boilers for engineer-

ing and mannfucturing purposes.

The Panama Railway.—The construction of this railway, which facilitates

so much the passage of travellers from the west to the east coast of the great
American Continent, was begun in 1850, and in January, 1855, the first loco-

motive traversed the line from ocean to ocean. Whichever may be the cheapest

line in the world for travellers, this, undoubted^', is the dearest, for the fare,

for the whole length of only 47£ miles, is £5 5s, besides fivepence for every

pound of luggage above 301b. It must, however, be kept in mind that its

repair costs an annual sum of £100,000, and 3000 labourers are constantly

employed upon it. The rapid growth of the vegetation, and the destruction

effected by the atmosphere and by insects, entail this extraordinary expense.

The line cost, in the first instance, about £1,100,000, the capital having been

raised by a company formed in the United States. The Government of New
Grenada granted to this company a concession for twenty years, at the end of

which time they have the right of purchase at the amount of the original cost.

In the course of the year there are about 40,000 through passengers. The line

passes through the heart of a primeval forest, and every traveller speaks with

rapture of the beautiful forms of vegetation which meet the eye on all sides,

palms and noble trees, covered with orchids and other parasitical plants, are

knitted together by twining creepers in the most wonderful^ manner.
_
The

stations are numerous; the rate of progress slow, four hours being occupied in

going from end to end. The highest point of the line is only 262 feet above

the mean level of the sea. The largest work on the line is an iron bridge,

600 feet long, across the river Chagres. It is said that the loss of life, which
occurred during the formation of the line from the malarious climate, was
something perfectly frightful. A town, called by the Americans Aspinwall,

and by the English Colon, has sprung up on the Atlantic side, the unhealthy

site of a small marshy island having been selected for the terminus of the

railway, on account of the near neighbourhood of a road stead, with safe

anchorage in all weathers for the largest sized vessels.
^
Of the 1500 inhabi-

tants only about one-tenth are Anglo-Americans and English, whilst nearly one

half are artisans and labourers employed in the company's works.
_
The climate

is said to have become less deadly than formerly. Hither come, in the course

of the year, not fewer than 64 mail steamers, in great part American, the rest

forming part of the fleet of the Royal Mail Steam Packet Company. On the

Pacific side there is a small town, called Panama, of 8000 or 9000 inhabitants,

of which only 500 are whites, who support a newspaper printed in English.

Pullinger's Automaton Mouse Trap.—We have already reviewed this

inventor's most ingenious contrivances, and we have now to add that he has

added considerably to his first ideas. The peculiar feature distinguishing this

trap from all others is to be observed in its being re set by every mouse caught

in it, thereby catching a large number of mice with less trouble than is needful

in a common trap to catch a single mouse. The number of mice one of these

traps will catch in a stack yard or barn will very soon more than pay for its

cost. In one instance a farmer caught 48 mice in one of these traps within 24

hours ; in another instance 837 mice were caught in one trap within nine months

;

and in another instance a gentleman caught 200 mice in one trap in the first

fortnight, who was so pleased that he bought many for presenting to his friends.

Although at first thought, it may seem an expensive apparatus to catch mice

with, yet a single trial will remove all doubts as to both its value and its

efficiency. When the trap has once had mice in it, others will run into it fast

enough to satisfy anybody. As a proof of how these traps are appreciated,

about two thousand of them have been sold in one shop, and at the late Koysl

Agricultural show at Canterbury it was acknowledged to be one of the most

ingenious pieces o{ mechanism exhibited.

Discovery of a New Grain.—Several letters have appeared from time

to time in various sporting and scientific publications from the pen of

Mr Gillbanks, describing the scarcity of wild fowl in particular, and other

once numerous birds, and ascribing it to the disappearauce of their natural

food from draining, high farming, and other similar causes. These articles, it

seems, have attracted much attention, emanating as they did from a practical

naturalist and observant sportsman. It appears that some gentlemen in Her

Majesty's service, during their explorations in a very wild part of our North

American possessions, were struck with the pertinacity with which immense

flocks of wild fowl and other game haunted certain localities. On close inves-

tigation it was found that they came there to feed on a sort of rice which was

indigenous to the place, and renewed itself by shedding its seed in the alluvial

deposit. Mr Gillbanks has this week received a letter from a gentleman in a

high official post under Government, who has forwarded him a considerable

quantity of the said grain, and requested Mr Gillbanks to make experiments

thereon and report the result. As it was found in a wild state and in a much

colder locality than this, Mr Gillbanks is very sanguine not only of getting it

to grow, but improving it. It seems to differ from the "paddy,'' or national

rice of China. If it succeeds, and sows itself in our bogs, it will be the greatest

boon the British sportsman ever had conferred upon him.

Consumption of Coal.— At the last sitting of the Academie des Sciences

Morales et Politiques, M. Dalloz gave the following interesting particulars on

the consumption of coal :—In 1789 France consumed 500,000 tons of coal,

220 000 of which were imported; in 1811 the quantity was 773,000 tons ; in

1830 it rose to 1,800,000 tons, and in 1847 to 7,600,000 tons, 2,500,000 of which
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were imported. During the four following years—those of the Republic

—

there was a considerable diminution, the extraction in France being reduced to

4,000,000 tons, and the importation to 2,100,000 tons. In 1853 the consump-
tion rose to 9,400,000 tons, and in 1859 to 12,400,000 tons. In 1863, the third

year after the Conventions of 1860, the quantity consumed was 15,000,000

tons, 5,200,000 of which were imported, showing the immense increase of

manufactures during a period of tranquillity and order. At the commencement
of the present century England produced 13,000,000 tons; in 1838 the quantity

rose to 26,000,000 tons and in 1862 to 84,500,000 tons. England alone pro-

duces much more than half the coal extracted throughout the world. The
production of coal in the United States is valued at 15,000,000 tons; that of

Belgium at 9,000,000; the Zollverein produced upwards of 14,000,000 tons in

1862 ; so that, if England be omitted, France is one of the richest coal-producing

countries in the world. The production of coal is intimately connected with
that of iron, in which article England again holds the first rank. In 1789
France only produced 69,000 tons of cast iron, This quantity rose to 115,000
tons in 1812; in 1830 to 347,773 tons of cast iron and 237,379 of wrought iron

;

i.i 1847 the figureB were respectively 602,772 and 370,686 ; in 1850 the produc-

tion had fallen to 406,000 tons of cast iron, and 246,000 of wrought iron. A
new rise occurred immediately after the Republic; in 1859 France produced
856,000 tons of cast iron and 520,000 of wrought iron ; and in 1863 is vaguely
stated the enormous figure of 1,180,000 tons of cast iron and 705,500 tons of

wrought iron. The production of England is nearly 4,000,000 tons of cast iron
;

that of the Zollverein, 591,593 tons; of Sweden, 143,000; of Austria, 270,000;
and of Belgium, 161,000.

Drawn Steel Tubes.— Steel tubes are one of the difficult problems of our
hardware manufacture. They are very costly to produce, and very unequal in

their tenacity when they are turned out, the weld, when the tube is joined

down the middle, alwayB proving its weakest and its most unsafe part. Steel

wires, however, of any thickness, or of any fineness, are drawn every day, and
by a very simple development of the same process a machine has been invented
by which Bteel tubes of any thickness or internal diameter can be produced
with the same certainty. In a few words, it may be said that the new method
consists of substituting the slow, equal, but irresistible force of hydraulic pres-

sure for the ordinarily rapid but somewhat uncertain steam power of the wire
drawer's bench. The whole machinery consists of a hydraulic press, with double
cylinders placed opposite one another with a single piston, which as it leaves one
cylinder enters the other, and which, at its junction between the two, carries a
powerful collar or flange of iron. To this flange the steel tube to be drawn out
is secured in a die or gauge of the requisite shape, while down inside the tube
itself passes a steel rod, which fits into the circle of the die or gauge, just allow-

ing the requisite aperture round its circumference to regulate the size of the
tube drawn over it. Thus when once the machine is set in motion by its pump,
the tube, held by its outer collar, is slowly drawn over the inner rod, which,
according to its thickness, reduces the tube by pressure against the outer die

to any fineness, and therefore to any length that may be required. Several
tubes were thus drawn in the presence of a number of engineers and scientific

gentlemen at Mr Almond's Works, Willow Walk, Bermondsey, and the results,

both as to the mechanical trueness of the tube and its perfect homogeneousness
throughout, were in the very highest degree satisfactory. Nor is it circular

tubes only that can be drawn by this process. By altering the shape of the
outer die and inner rod to square, triangular, or octagon, the same form of tube
is produced with equal certainty and equal strength, though in order to avoid
distressing the metal it is only reduced 1-1 6th of an inch at each passage
through the machine. The movement is so slow that the tube comes out
almost cold, yet burnished like the finest steel inside and out. The great pres-
sure, however, to which it is subjected has a tendency to harden the metal, so

that when many reductions of size are necessary it has to undergo annealing to

keep it at the required toughness. After being drawn to whatever shape or
length is required the finished tube can be tempered up to any degree of hard-
ness, or annealed down to its strongest stage of toughness as may be wanted.
The whole process is neither an invention nor a discovery, but simply a most
valuable development of our present means of manufacture, and one which we
think will prove as lucrative to its patentees as it will undoubtedly be most
useful to our steel-producing districts. Just now, however, when our improve-
ments in artillery have taken us to a point at which wrought iron can help us
no further, and when all inventors are looking for a steel lining to their guns,
this new process is likely to be regarded with unusual interest. If, as the
patentees claim, their process can draw homogeneous steel tubes of 8in. and
lOin. diameter, the long vexed question of trying to make wrought iron guns
to stand their rifling would appear to be near its settlement. The perfect ease
and immense strength with which common rifles and fowling pieces can be
liued with a steel tubing is shown at the works at Bermondsey. What a boon
a fine steel lining would be* to the weapons of the volunteers, armed as they
now are with the Enfield, so soft in its barrel that nothing but the most careful
handling can keep it from accident and. fatal injury to its efficacy as a true
long-range rifle. The patentees of the machine intend putting up at once a
press and dies, by which taper steel barrels for the Enfield rifle can be drawn
in one piece. More, however, is to be gained by drawing steel tubes for

artillery, though neither guns nor rifles open up such a field of profit as is

likely to be found in the everyday mercantile wants of Sheffield and Birming-
ham. Steel tubes, badly and expensively as they are now made, are still an
everyday want in the hardware districts, and it is only their cost and the un-
certainty of their production which puts a tolerable limit on their use. If by
this process they can be produced of more than double the strength of the
present steel tubes, and at the same price as the most common cast-iron gas
piping, their uses in manufacture would seem to be almost endless. For tub-
ing to boilers alone there is enough work to be done to keep all the hydraulic
machinery in England, if fitted up to draw steel tubes, going for the next
twelvemonth.

PRICES CURRENT
OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING MARCH 28, 1864.

(Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd -week. 3d week 4th week.
IRON. £ s. D. £ s. D £ s. r>. £ s. D.

Bars, Ac, British, per ton, .. .. 8 15 8 17 6 8 17 6 8 17 6
Nail Rods 9 15 9 15 9 15 9 15
Hoop 12 5 12 5 12 5 12 6
Sheets, 13 5 13 5 13 5 13 5
Pig, No. 1, Wales 4 10 4 10 4 10 4 10
Bars, Staffordshire, 11 5 10 10 11 5 11 6
Rails, 7 17 6 7 17 6 7 17 6 7 17
Pis, No. 1. Scotch, bcstqual. 1/to 3/ higher 330 340 340 340
Swedish Bars 12 15 12 15 12 15 12 15

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 10 15 10 15 10 15 10

In faggots 17 10 17 10 17 10 17 10
Spelter, ingot, 23 10 22 5 22 5 22 S
Zinc, sheet, 26 15 26 15 26 15 26 15

COPPER,
Sheathing bolts, per ton 115 110 110 110
Bottoms 120 115 115 115
Old. exchange 10 96 96 96
Tough Cake, per ton 108 103 103 103
Tile, 108 103 103 103

TIN.

English blocks 116 116 112 112
Bars in barrels 117 117 113 113
Refined 121 121 117 117
Bancn 117 114 114 114

Straits 116 111 10 112 12 112 10

TIN PLATES.
Char. IC, per box, 1 12 1 12 1 12 I 12
Coke, IC 169 169 169 169

LEAD.
Engllshpig, 21 7 6 21 13 9 21 13 9 21 13 9
Sheet, 22 22 22 10 22 10
Spanish pig, in bond 21 21 21 21

TIMBER—PER LOAD.

Teak, new, 12 10 12 10 12 10 12 10
Quebec, red pine 400 400 400 400

" yellow pine, 400 400 400 400
St. John, N.B., yellow, 000 000 000 000
Quebec, oak, white 600 600 600 600

Birch 400 400 400 400
MemeL 000 000000 000

" Elm, 450 450 450 450
Dantzicoak, 500 500 500 500

Fir, 300 300 300 300
Memelfir, 3 7 6 8 7 6 3 7 6 3 7 6

Riga, 3 2 6 3 2 6 3 2 6 3 2 6
Swedish, 2 12 6 2 12 6 2 12 6 2 12 6
Deals, per C., 12 feet by 3 by 9 inches.

Quebec, white spruce, 17 17 17 17

St. John, white spruce, 14 15 14 15 14 15 14 15
Yellow pine, per reduced C.

Canada, 1st quality 17 10 17 10 17 10 17 10
" Snddo 1110 11 10 1110 11 10

Archangel yellow, 13 5 13 5 13 5 13 5
St. Petersburgh yellow 11 15 11 15 11 15 11 15

Finland 9 10 9 10 9 10 9 10

Memel 12 10 12 10 12 10 12 10

Gothenburg yellow 10 10 10 10 10 10 10 10
" white 950 950 950 950

Gene, yellow 11 11 11 11

Soderhamn, 10 10 10 10
Cli.istiania, per C. 12 ft. by 2 by 9 in. yeL 22 22 22 22

OILS, PAINTS, & DRYSALTERIES.
RedLead, 21 21 21 10 21 10

White Lead, 26 26 26 26 2
Seal, pale, per 252 gallons, .. .. 48 50 48 504850 48 56
• yellow 45 15 45 15 45 15 45 15

Sperm, 77 77 77 77

Cod, 48 10 48 10 48 10 48 10

South Sea, 49 10 49 10 49 10 49 10

Olive, Gallipoli, per tun 58 5 58 5 69 15 59 15

Palm, per tun, 35 10 35 10 36 36

Cocoa-nut 45 5 45 5 40 15 40 15

Rape pale foreign 43 43 43 43

Linseed, .. 35 15 35 15 36 36

Rough Turpentine, per cwt 000 000 000 000
English spirit without casks, .. .. 000 000 000 000
Hemp Manilla, per ton, 32 32 32 32

Jute. . .. .

.

29 5 29 5 29 5 29 5

Hemp Rope,
" 000 000 000 000
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APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

£g~ 'When the city or town is not mentioned, London is to be understood.
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23rd January, 1864.

John Shaw. Leeds—Harrows.
John Shaw, Leeds—Lawn mowing machines.
Count George de Vanssav. France—Spinning textile fabrics.

T. Markland, Hyde, T. Williams, and J. B. Sheridan, Manchester—Paddle
wheels.

D. Y. Stewart, Glasgow—Moulds and cores for casting.

John M'Elroy, Stretford—Stands for casks and barrels.
Frederick North, Leeds—Treating peat and turf.—A com.
E. Myers, and H. D. Gloag, London—Propelling and steering ships.

Thomas Bright. Carmarthen—Kilns for drying malt.
R. A. and E. Wright. London—Furnaces.
John Piatt, and William Richardson. Oldham—Preparation of clay for bricks.

Thomas Stevens. Coventry—Ornamenting paper.
W. E. Newton, Chancery Lane—Steam pumps.—A com.
J. E Dix, Camberwell—Furnaces.
Eugen Lucius, Germany—Colours.
William Chapman, Clonmel—Traction engines.

25rti January, 1SS4.

John Piddington, Gracechurch Street—Paper.—A com.
William Ibotson, Wraysbury—Bleaching materials for paper making.
H. A. Bonneville, Paris—Recovering ships.—A com-
William Tasker, Halifax—Winnowing machines.—A com.
W. D. Grimshaw. Mitcham—Atmospheric hammer.
William Tasker, Halifax—Drays or carts.—A com.
Sampson Moore, Liverpool—Travelling jib crane.
Alexander M'Kenzie, New Bond Street—Hinges for carriages.
M. S. M'Callum, Glasgow—Hats.
Thomas Bradford, Manchester—Machinery for washing, &c.
Samuel Vaile, Basinghall Street—Tables.
A. B. Le G. Kniffen, and T. H. Dodge, United States—Machinery for reaping.
W. E. Newton, Chancery Lane—Governors for steam engines.—A com.
Leonard Lindley, and Frederick Taylor, Nottingham—Machinery for sewing.
John Stuttaford, Bedford Newton—Organs.
Henry Bessemer, New Cannon Street—Projectiles.

26th January, 1864.
George Darlington, Minera— Zinc white.
Ralph Martindale, and John Williams, Birmingham—Lamps.
R. A, Brooman, Fleet Street—Bolting mills.—A com.
John Combe, and J. H. Smallpage, Leeds—Power looms.
Walter Norton, Huddersfield—Weaving cut pile fabrics.
H. C. Huskinson, Manchester—Buttons.
Peter Christie, Greenock—Building ships.

J. H. Johnson, Lincoln's Inn Fields—Stopping bottles.—A com.

2Tth January, 1864.

Johann ZacherL Vienna—Destroying the life of insects.
J. Young, and A. C. Kirk, Bathgate—Motive power engines.
W. E. Gedge, Wellington Street—Rotary steam engine.—A com.
John Gedge, Wellington Street—Construction of ploughs.—A com.
Thomas Butterworth, Oldham—Cutting tobacco.
Sidney Grafton, Birmingham—Assisting persons in entering vehicles.
Francis Parkes. Warwick—Horse shoe nails.

Elijah Atkins, Birmingham—Fastenings for brooches.

28th January, 1864.
W. T. Bury, Sheffield—Casting steel.
James Fry, Chesham—Mashing.
E. W. James, Brynllys—Raising ships.
Joseph Rodgers. Hunslet—Railways.
W. E. Newton, Chancery Lane—Soap.—A com.
James Henson, Parliament Street—Railway waggons.

29th January, 1864.
William Winter. Leeds—Shaping machines.
N. J. Holmes, Hampstead—Machinery for twisting.
H. A. Bonneville, Paris—Anchors.—A com.
H. A. Bonneville, Paris—Arithmometer.—A com.
Germain CanouH, Paris—Alarum and signalling apparatus.
& Dixon, and J. Calvert. Nottingham—Ladies' stays and corsets.

Jabez Kershaw, Bradford—Weaving.
W. E. Maude, Liverpool—Steam engines.
H. A. Davis, Hammersmith—Printing with various colours.
B. I'A. Bromwich, Birmingham—Casks for wine.
T. M. Heathom, Wateringbury—Separating liquids from solid substances.
John Marshall, PentonvUle Road—Presses for oil.

20th January, 1864.
P. A. L. de Fontainemoreau, Paris—Stays.—A com.
R. B. Thomson, Glasgow—Carts, waggons, and porters' barrows.
Alfred Tozer, Manchester—Hand pumps for forcing liquids.
Noah Fellows, Haverstoek Hill—Smoky chimneys.
D. A. Burr. London—Springs for railway carriages.—A com.
J. C. Haddan, Pimlico—Fire-arms and projectiles.
Joseph Phillips, Albert Square—Piles or cylinders for piers.
Richard Brazier, Wolverhampton—Breech-loading fire-arms.
E. T. Hughes, Chancery Lane—Submarine batteries.—A com.
Joseph Whitworth, Manchester—Projectiles.
William Clark, Chancery Lane—Railway break apparatus.—A com.
William Clark, Chancery Lane—Effecting the combustion of certain matters

for heating purposes.—A com.
Edward Myer3, and H. D. Gloag. London—Rotary pumps.
Henry Bessemer, New Cannon Street—Armonr plates,
W. E. Newton, Chancery Lane—Aluminium.—A com.

1st February, 1864.
J. G. Jones. Cumming Street—Getting coals, and other minerals.
Alexander Prince, Trafalgar Square—Artificial pavements.—A com.
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W. N. Hutchinson, Plymouth—Cylinders of hydraulic machines.
C. J. Rowsell, Lambeth Road—Viewing photographic and other pictures.
Edward Harrison, Strand—Breech-loading fire-arms.

2nd February, 1864.
J. Clegg, J. Smith, High Crompton, and W. Carnelly, Manchester—Weaving.
J. O. Winkles, Birmingham—Fastening bracelets.
David Anderson, Birmingham—Curtain rings.
F. E. Martineau, Birmingham—Hook hinges.
W. H. B. Castle, Portsmouth—Coating metals and other materials.
R. A. Brooman, Fleet Street—Glass.—A com.
P. W. Gengembre, Boston—Buttons.
Samuel Ferguson, Paris—Imitation lace.
J. Hawkins, WaUsall, and C. Hawkins, of Selly Oak—Illumining gas.
G. Hammond, Manchester, and J. W Kemp, Salford—Illuminating gas.
A. B. Childs, Oxford Street—Lifting jacks.—A. com.

3rd February, 1864.
Edward Beanes, Argyll Street—Preparing or treating animal charcoal.
J. W. D. Brown, and J. Williams, London—Gas burners.
John Smith, Kentish Town—Rendering doors and windows watertight.
W. and W. H. Watson, Leeds—Blue colour for dyeing.
F. W. Webb, Crewe—Machinery for sharping metals.
Thomas Beams, Chapel Row—Valve gearings to steam engines.
A. J. Walker, United States—Clothes hanging apparatus.
James Durrant, Lewisham—Egg boiling apparatus.

4rti February, 1864.
Henry Gardner, Brighton—Writing or marking instruments.
H. E. Drayson, Southampton—Gunpowder.
G. T. Key, Portsmouth—Percussion caps.
G. H. Holloway, Manchester Square—Printing from blocks.—A com.
R. A. Brooman, Fleet Street—Stenographic apparatus.—A com.
Isaac Edwards, Hanley—Saddles for supporting kilns.

Thomas Newton, Manchester—Breech-loading fire-arms.
George Davies, Lincoln's Inn—Facilitating aerostation.—A com.
James Young, Bucklersbury—Preservation of animal matters.
S. Bark, and T. Attwood, Smethwick— Slide for gasaliers.

Uh February, 1864.

Engen Lucius, London—Purification of colours.
M. A. F. Mennons, Westminster—Sewing machines.—A com.
J. C. Dickinson, Blackburn—Drying cylinders for sizing yarn.
Joseph Cooper, Deptford—Sewing machines.
J. Lee, and J. Thomson, Liverpool—Mounting photographic pictures.—Acorn.
James Lee, Lightcliffe—Mill straps or driving belts.

Robert Owen, Manchester—Filtering water.
R. A. Brooman, Fleet Street—Breaks.—A com.
R. A. Brooman, Fleet Street— Bonnets, caps, and hats.—A com.
Sir J. S. Lillie, Pall Mall—Propulsion by atmospheric pressure.
Henry Gurney, Holborn—Fire-guards for ladies' dresses.

eth February, 1864.

Mark Runkel, United States—Hinges.
B. Lupton, S. J. Wittaker. and E. Hartley, Burnley—Steam engines.
Thomas Eccles, Edenfield—Windmills.
W. Tailor, Shiffnall, W. Molineux, and H. Harrison, Hollinswood—Furnaces.
Alexander M'Laine, Belfast—Vessels of war.
Joseph Kaye, Kirkstall—Oil cans.

G. T. Bousfield, Brixton, Feathering paddle wheels —A com.
Colin Mather, Manchester—Maundrills for printing rollers.

M. C. de Sinibaldi, Greenwich—Coating plates, tubes, and other articles.

H. A. Fletcher, Millgrove—Locomotive engines.
W. R. Taylor, Oxford—Brewing utensils.

S. W. Mullony, and G. Johnston, Coventry—Frillings or ruffles.

J. T. Oakley, Bennondsey—Vertical steam boilers.

8th February, 1864.

R. H. Napier, Strand—Screw steamers.
Thomas Snowdon, Stockton-on-Tees—Steam engine cylinders.

D. Pidgeon, and W. Manwaring, Banbury—Reaping machines.
Neil M'Haffie, Glasgow—Cast wheels.
F. A. Laurent, and J. Casthelaz, Paris—Violet colouring matters.
A. G. Brown,Woolwich—Registering the qantity of air expired from the lungs.

Edward Welsh, Tottenham—Tobacco cutting machines.
James Webster, Birmingham—Paints or varnish.

J Easton, Southwark, and T. Leigh, Cheshunt—Paper.
V. De Stains, Islington, and T. Rodgers, Liverpool—Machinery for sewing.

9(ft February, 1864.

J. C. B. Salt, Birmingham—Protecting iron ships from corrosion.

John Smith, Bradford—Combing cotton.
R. J. Cunnack, Helston—Cartridges for blasting.

W. C. Stobart, Etherley— Coke ovens.
Joseph Toussaint, Camden Town—Cement and artificial stone.

William Clark, Chancery Lane— Inhaling air.—A com.
Brereton Todd, Falmouth—Compositions to prevent fouling of ships' bottoms.

A. M. Perkins, Francis Street—Warming rooms.
F. W. Webb, Crewe—Railway rails.

T. S. Cressey, Burton-on-Trent—Screening grain.

J. H. Johnson, Lincoln's Inn Fields—Motive power engines.—A com.
Peter Spence, Newton Heath—Sulpho-cyanide of ammonium.
A. V. Newton, Chancery Lane—Securing tubes in steam boilers.—A com.

A, V. Newton, Chancery Lane—Transmitting Power.—A com.

10th February, 1864.

J. B. Borgatta, Paris—Motion Lever.
William Carnelly, Manchester—Looped and cut pile fabrics.

M. C. de C. Sinibaldi, Greenwich—Coating ships.

Samuel Middleton, London—Deadening the noise of carriages.

H. D. P. Cunningham. Bury—Gun carriages.

William Hawthorn, Newcastle-upon-Tyne—Joints for pipes.

llrtt February, 1S64.

355. T. V. Lee, Lothbury—Kilns for cooking.

356. Robert Smith, Heywood—Forging or shaping cranks.

357. J. M. Faget, France—Taking up gases from boilers.

358. George Davies, Serle Street—Sulphuric acid.—A com.
359. J. H. Johnson, Lincoln's Inn Fields—Forcing liquids—A com.

360. J. H. Johnson, Lincoln's Inn Fields—Superphosphates to be employed in

the making of bread.—A com.
361. A. Denny, and E. M. Denny, Waterford—Bacon.
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J. Keats, and W. S Clark, Street -Boots and shoes.

P. A. L de Fontainemoreau Paris—Photographic apparatus.—A com.
James Stack, Manchester—Filters for filtering marine water.

12th February, 1864.

IraDimoc.k, United States—Combing cotton.

John David, Bloomsbury Square—Threshing machines.
J. W. Wetherell, Highgate—Pulleys and riggers.

Thomas "White, Leeds—Uniting the soles and uppers of boots.

J. Henderson, S. C. Child, and W. L. Duncan, London—Rails for railways.

W. Winstanley, and J. Kelly, Liverpool—Steam apparatus for ships' use.

W. E. Gedge. Wellington Street—Fire arm and projectile.—A com.
William Drake, Sheffield—Iron.

James Hicks, Hatton Garden—Barometers.
William Southam, Upper Sydenham—Drying grain.

F. W. Burton, New North Road— Furniture.
Wrilliam Riddle, South Lambeth—Fire proof buildings.
T. Smith, and T. Lister, Hippenhohne—Transmitting power.
Walter Norton, Clayton—Power looms.

13(A February, 1864.

Joseph Bedford, Radcliffe—Locks or similar fastenings.
Tbeophilus Jackson. Manchester—Braiding machines.—A com.
G. Finch, Maida Hill—Mode of applying steam to produce circular motion.
William Whiteley, Lockwood—Tentering or stretching woollen fabrics.

William Krutzsch, Goodman's Fields—Machines for punching, &c.
William Anderton, Cleckheaton— Preparing, spinning, and doubling cotton.

15th February, 1864.

John Dence, Bermondsey—Water closet and urinal.

Andrew Steinmetz, Leicester—Horizontal gas burners.
P. A. L. de Fontainemoreau, London—Methylic ether.—A com.
George Haseltine, Southampton Buildings—Bridges.—A com.
George Bohn, Victoria Street—Cowls for chimneys.
H. W. Wood, Blackweir—Cylinders.
James Huntington, HoUoway—Printing rollers.

William Hensman, Woburn—Cultivating land.
Stephen Darby, Leadenhall Street—Dough and bread.

Wth February, 1864.

H and J. Andrews, Penge—Buttons.
W. C. Fuller, Cheapside—Water-tight doors and windows.
The Hon. J. E. Tuchet, Dover—Cleaning windows
R. St L. Pigot. Berkley Square—Muzzle loading cannon guns.
William Clark, Chancery Lane—Permanent way of railways.
F. C. P. Hoffman, Wilmington Square—Washing ores.
A. J. Joyce, Gower Street—Steam engines.
J. & M. Deavin, and J. H. Sutton, Rotherhithe—Obtaining swinging motion

in swings.

Wh February, 1864.

J. A. Lloyd, London— Cases for packing.
James Wadsworth, Heatou Norris—Softening bones.
Francois Testuz, London—Brake.
William Hobbs, Pancras Lane—Self-acting railway signals.
Edward Moore, Tewksbury—Surgical bandages.
H. A. Jowett, Sawley—Securing rails for railways.
Henri Newmane, Shrewsbury—Compound pill for diseases of the liver.

John Aisthorpe, Old Ford—Ordnance and fire-arms.
John Weeks, Baker Street—Parasols.
C. P. Coles, Southsea—Fastenings for armour plates.
William Hawkins. Clerkenwell Green—Pumps of hydraulic presses.
R Hornsby, J. BonnalL and W. Astbury, Grantham—Agricultural imple-

ments.
H. Y. D. Scott, Chatham—Cement.

lBth February, 1864.

J. R. Hoffman, Leicester Square—Apparatus to release instantly any vehicle
when the horses run away.

Charles Field, Notting Hill— Ladies' stays.

Emile Watteen, Middlesborough-on-Tees—Railway spikes, &c-
L. S. Naudin, France—Soldering silver.

John Travis, Royton—Curing corrosion in steam boilers.

R. C, R. J., and J. E. Ransome, Ipswich—Ploughs.
Augustus Applegath, Dartford—Printing machines.
J. W. Harold, Vauxhall—Hats.
William Hickling, Nottingham—Twist lace machines.
F. M. A. de Tregomain. Paris—Rendering fire wood combustible.
Ellis Butterworth

;
Rochdale—Gins for ginning cotton.

J. B. Jude, Watenngbury—Cleaning casks.
J. W. Browne, New York—Excluding dust from windows.
R. S. Symington, Glasgow—Climbing.

19th February, 1864.
E. J. Leonard, Poplar—Raising, lowering, or hauling weights.
G. H. Johnston, Now York—Lighthouse towers, &c.
J. J. Childley, London—Rendering air-tight bottles,
F. J. Arnold, Old Broad Street—Gases.—A com.
Theophilus Jackson, Manchester— Springs.—A com.
Wright Jones, Ramsay—Governors for steam engines.
Robert Scrivener, Hanley—Clay.
W. C. Page. Poplar— Coating snips' bottoms.
William Hale, John Street—Ordnance.

20th February, 1864.
438 John Hayworth, Manchester—Permanent way of railways.
439. E. E. Allen, Westminster—Locomotive engines.

22d February, 1864.
440. Johann Gerstenberger, Austria— Condensing steam.
441. W. E. Gedge, Wellington Street—Photographic album.—A com.
422. F. R. Mosley, Birmingham—Lamps for railway carriages.
443. H-_ C Gamble, London—Securing ships' boats.
444. William Brooks, Chancery Lane—Metallic permanent way for railway*.
445. John Rigby, Dublin—Fire-arms.
446. A. V. Newton. Chancery Lane—Photography.—A com.
447. G. P. Gee, and W. H. Gosling. London—Machinery for sewing.
448. John Drabble, Chesterfield—Twist lace machines.
449. J. Oldknow, Nottingham, and J. Wood, New Radford—Lace machines.
450. S. S. Maurice, Watling Street—Buttons.—A com.

,t, i. t tt ^ 23rd February, ISM.
451. 1. J. Hughes, Albany Street—Coating the bottom of ships.
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516.
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620.

621.

522.

523.

524
525,

526.

John Sanders, Birmingham—Gas regulator.

J. Howard, J. Bullough, and T. Watson, Accrington—Warping machines.

E. A Cotelle. Paris—Distilling acids.

J. H. Horsfall, Leeds—Water economizer.
H. P. Delannoy. Paris—Power looms
A. Izerable and F. Izerable, Marseilles—Railway breaks.

William Rowan, Belfast—Steam engines.

2tth February, 1864.

Richard Tonge, Manchester—Looms for weaving.
Arthur Wall, Clapton—Fuel.
Henry Batt, Charlton, King's Road—Horse shoes.

L. A. Durrien, Soho Square—Shades for gas lights.—A com.
Benjamin Jones, Warrington—Obtaining sulphur from alkali waste.

E. Ratcliffe, and J. Pearson, Walsden—Power looms.

F. S. Claxton, France—Casting iron
J. Caleb, and J. C. Whittenbury, Poplar, Convertible desk.

Charles Esplin, Lambeth—Regulating the flow of gas to burners.

25fA February, 1864.

W. M. V. Wagenen, Chancery Lane—Boat detaching apparatus.

Bethel Burton. Tollington Road-Fire-arms and cannon.
T. Rowatt, and A. Lightbody, Edinburgh—Lamps.
Joshua Buckton, Leeds—Multiple drilling machines.

J. F. Rivier, Paris—Filtering and purifying liquids.

A. Jullienne, and J. E. de la Combe, Paris—Bricks.
Henry Carter, London—Green colour.

W. E Newton, Chancery Lane—Hoop shirts.—A com.
George Parry, Monmouth—Treatment of slag.

2mh February, 1864.

J. H. Johnson, Lincoln's Inn Fields—Ploughs.—A com.

E. Calvert, and T. Edmeston, Walton-le-Dale^Spinning.
John Grantham. Coleman Street—Fuel.
Charles Hull, Birmingham—Corkscrews.
Christopher Shaw, Sheffield—Shot.
Alexander Prince, Charing Cross -Filtering apparatus.—A com.

J. Thornton, and J. Higton, Nottingham—Looped fabrics.

Eugenia Rolfe, Verulam Buildings— Ironing.
H. A. Bonneville, Porchester Terrace—Artificial marble.—A com.

27th February, 1864.

Thomas Bradford, Fleet Street—Egg-whisking.

T C Barraclough. Manchester -Boring holes m wood.—A com.

W. E. Gedge, Wellington Street—Artificial granite —A com.
.

G. B. Braid, and R. Furnival, Manchester—Finishing plaited fabrics.

Frederick Ransome, Ipswich—Artificial stone.

P. H. Muntz, Birmingham—Yellow metal sheathing.

E. C. Shepard, Regent's Park-Breech-loading fire-arms

29(ft February, 1864.

Edward Bingham, Goswell Street—Lock for bags.

Henry Barwell, Colney Hatch—Steam generator.

J. M. Worrall, Ordsall, and a Cooper, Openshaw—Velvet.

J. P. Worrall, Ordsall—Colouring velvets.

Frederic Weil, Paris—Coating metals.

J H Pepper, St John's Wood—Representing spectral images on a stage.

Charles Hibberd, Ludgate Hill—Memorandum book or diary.

W. E. Gedge, Wellington Street-A hygienic and inodorous apparatus appli-

cable to cradles.

W. E. Gedge. Wellington Street-Flour.—A com.

William Southam, Upper Sydenham—Rotary steam engines.

J. W. Swan, Gateshead—Photography.
1st March, 1864.

John Chapman, Hyde Park—Spine bags. .„«... .„....;„„

S. Cooper' Openshaw, and J. M. Worrall, Ordsall-Dyeing woven fabucs.

C. G. Hill. Nottingham—Bonnet fronts.

W. II. Mellor, Liverpool—Fermenting malt liquors.

William Cox, Lochee-Spinning and winding textile materials.

Thomas Rickett, Buckingham-Steam boilers.

Joseph Robinson, Lawrence Pountney Hill-Rolling railroad bais.-A com.

W. E. Newton. Chancery Lane—Velvets.—A com.

John Woodward, Notting Hill—Buffers.
L. E. Mouline, France—Atmospheric engine.

Edward Humphrys, Deptford Pier—Propelling vessels.

E. T. Hughes. Chancery Lane—Weaver's harness.—A com.

John Wild, Oldham—Propelling vessels.

2nd March, 1864.
. .

— .

William Bunger, Camberwell Road—Ascertaining the weight of the load

supported by the springs of railway locomotives.

L. A Laniel. Westminster—Dressing vegetable fibrous matters.

William Miller, Hull—Sugar.
William Noton, Oldham—Carding cotton.

C. P. Raeburn, Charlesfield-Oil from coal.

George Davis, Lincoln's Inn—Breech-loading fire-arms.—A com.

E F. Pastor, Prussia—Charring Wool.

A V. Newton, Chancery Lane—Percussion pouch—A com.

. John Pearson, Nottingham-Blast for heating steam boilers.

M Barland, and T. O'Keefe, London-Motive power —A com.

DESIGNS FOR ARTICLES OF UTILITY.

Registeredfrom 4th February, 1864, to 11th March, 1864.

Feb. 4,

>, 18,

., 27,

Mar. 7,

4619.

4620.

4621
4622

,. 9.

"
ii',

W. Tonks & Sons, Birmingham—Rack pulley.

John Mead, Essex-A portable folding whatnot dinner waggon

or sideboard. , , , . M
James Evans, Liverpool-The Alexander drag.

Messrs Wagner & Gustley, Lawrence Lane, E.C.-Sprmg joints

W
f

T
r

w?ionr^HoiX
9

'sfreet, W.-Case or holder for a hair

4624. W.^nfc Devonport. Birmingham-Combined tobacco stopper,

Sricker, and cigar holder. _.

. Taylor, Mankester-Gas globe expanding chp

4626. William Falley, Buckinghamshire-Shaft guards.

8, 4623.
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NOTES ON NORTHERN COLLIERIES.
No. VIII.

SHAFT BORIXQ IN WATER-BEARING STRATA.

At Saint Waaste, ill Belgium, one of the most interesting, if not

indeed the most so, of all other works of shaft boring, has been

executed, and after several years of anxious labour has, we believe,

been with entire success completed by M. Guibal under circumstances

of the extremest difficulty, and by the application of tools and methods

as strikingly novel and ingenious, as they appear to have been practi-

cally successful.

The Colliery Company of St Waaste had sunk a shaft by ordinary

methods, which they had named the Good Hope (Bon Esperance) Pit,

to the depth of nearly 73 metres, or 240 feet, passing through various

beds, and beneath these a considerable thickness of argillaceous strata.

The shaft was walled with brick, and circular, with a diameter in the

clear of 2 5 metres, = 8 ft. 3 in. nearly, for about 20 metres down
from the surface. The remainder of the depth, down to about 71 metres

from surface, was lined with an octagonal timber tubbing, whose minor

clear diameter was equal to that of the brick circular tubbing. This

was formed, as not unusual in Belgium, of junks of balk timber, each

equal to the side of the octagon, laid horizontally, and abutting at the

angles of the polygon, end to end against each other. They were

sustained at bottom at this depth by two strong double buntens, and

below these about 6 feet of the shaft remained with the firm argillaceous

beds bare, and without tubbing.

At this period, as it was known that the wet beds were being

approached, the sinking of the shaft was suspended, and a boring was

commenced at the bottom, by which it was ascertained that after about

9£ metres more of sound argillaceous beds should be penetrated, nearly

25 metres, or 82 feet of quicksand would have to be passed through

before the coal measures could be reached.

The quicksand presented this very remarkable characteristic, that it

swallowed almost instantly any amount of water passed down through

the tubes of the bore hole ; but as the water disappeared, the sand itself

mounted upwards into the bore hole. Two sets of pumps of 0'36 metres

(about 14 inches diameter), with a pumping engine of 24 H.P., and a

small winding engine of about 10 H.P., had been prepared prior to

this unpleasant discovery.

We believe this was all done prior to 1855, and the work then stood

suspended, no one being as yet bold enough to undertake to grapple

with this immense bed of intractable quicksand. In 1856, however, M.

Guibal, a mining engineer, and one of the professors at the mining

school of Hainaut, laid before the Saint Waaste Company designs and

descriptive details of a method for penetrating quicksands such as the

shaft sinker up to that time had not dared to attack. He had been

engaged in working out and perfecting his ideas from 1854.

The project of 31. Guibal, based as it obviously was upon a thorough

appreciation of physical laws, and their application with practical

knowledge, was favourably received by the company. Although dis-

posed to adopt it, they determined previously to submit it to the

consideration and report of a commission of eminent men engaged in

coal working, &c., chosen from their own neighbourhood—3IM. Toilliez,

engineer of mines, Delaroche, manager of the Strepy Colliery, Hancart,

manager of Louviere, Merlin, an experienced engineer and mining

director, and Lambert, a governmental engineer of mines, formed this

commission.

At this moment, a second project for sinking the Bon Esperance Pit

down to the coal was presented to the company by M. Marc Parmen-

tier. This project was also entertained, and both were submitted to the

above-named commission.

Their report, a document of extreme ability, not having been pub-

lished, is rarely to be met with : it was printed at 3Ions, by Masquiller

et Lamir, in 1856.

We 9hall now endeavour, as far as practicable, unassisted by detailed
No. 194.—Vol. XVII.

engravings, to give a condensed description of each of these projects,

illustrating that of M. Guibal by wood cuts.

M. Parmentier proposed to pass down into the shaft a cylindrical tubs,

or continuous tubbing of boiler plate, made in one length, and smooth on
the outside, within a few feet of being equal in length to the depth of

the shaft, and resting at bottom on the argillaceous beds in the first

instance. This was to be quite free of the brick walling, and of the

octagonal tubbing.

Upon the top edges of this cylinder, at a depth of about 20 feet below

the surface, he proposed to fix some very strong crossed buntens of

timber. The top of the shaft at the surface level was also to be crossed

by a pair of equally strong buntens, the ends of which, bearing upon

the brick cylindrical lining, were to be secured down to this by vertical

bolts of sufficient length.

Between these upper and lower buntens—the upper ones fixed as

points d'appui, and the lower ones moving downwards with and on top

of the iron cylinder—he proposed to fix four vertical cylindered hydrau-

lic presses, arranged symmetrically round four equidistant points of the

iron cylinder's circumference, so that by pumping water into these

simultaneously, the tubbing cylinder should be forced downwards as the

material at its lower edge should be removed.

M. Parmentier proposed to let the shaft fill as it might with water,

and to take out the material from the bottom by dredging, after having

loosened it by means of a peculiar form of revolving and percussive

expanding trepan. This instrument, when fully expanded, was to cut

out a diameter as great as the largest diameter of the shaft, i.e., of the

brick lining ; but when contracted in diameter, the latter was such that

it could be withdrawn through the interior of the boiler plate cylinder

or tubbing.

The trepan was to be moved, by a large central iron stem or rod, for

giving the vertically reciprocating or percussive motion to which a

beam, with an arch cross head, was to' be placed at top of the shaft, its

centre gudgeons secured to the brickwork, and motion given to it by the

small winding engine. Just above the level of the cross buntens on top

of the boiler plate cylinder tubbing, the central boring rod carried a large

monkey or tup of cast iron, which on the descending stroke of the rods

could be dropped with a heavy blow upon the buntens, so as by the

shake, to assist the hydraulic presses in causing the boiler plate tubbing

to descend.

When the latter should have gone down far enough, M. Parmentier

proposed to detach the hydraulic presses, buntens, &c. ; add on to the

first cylinder of tubbing another, replace the presses, &c, and proceed

as before, until at length the lower edge of the first inverted cylinder

should have cut several feet down into the partially plastic shales that

form the upper part of the coal measures generally in Belgium. The
lower edge of the tubbing presumably would have been made staunch

by those impervious beds ; the shaft would then be pumped out, and

the further sinking into the coal measures pursued by the ordinary

methods of pit sinking. The Commission, after having considered both

the projects of M. Parmentier and M. Guibal, adopted a somewhat

singular but undoubtedly most efficacious plan, for arriving at the

objectionable points in each of the plans—they submitted each scheme

to the author of the rival one, and requested MM. Pavmentier and

Guibal each to report to the Commission upon his competitor's plan.

These reports, which we have had before us, are examples of careful

and measured criticism, full of good sense, and delivered with good

temper and good taste, that reflect the highest honour on both parties,

and shculd be examples to us in Great Britain, where rival inventors

and engineers too often seem to forget everything but to damage an

opponent and secure their own success, per fas et nefas.

Before proceeding to describe M. Guibal's project, therefore, it will

be better that we should present in the briefest form his critique upon

M. Parmentier's proposals.

He addresses himself mainly to considering— 1. The construction and

mode of putting down the boiler plate tubbing ; 2. The pressure required

to drive it down after reaching the bottom of the shaft, and the means
E
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of commanding this ; 3. The working and management of the trepan

and dredging ; and 4. The effective junction of the cylinder tubbing

with the coal measures.

As regards the first, M. Guibal admits the possibility of constructing

a boiler plate tube of the large diameter of nearly 2 J metres sufficiently

solid, but expresses great doubt that the conditions as to violent and
variable pressure in uncertain directions to which such a tube might be

exposed during its descent admit of any sufficient foresight and calcula-

tion beforehand. He deems the getting down this tube, in one great

length, as proposed by M. Parmentier, the weight of which would be
enormous, as an operation of great difficulty

;
and equally so those for

lengthening it out, assuming the first length already got down to its

full depth.

Upon these objections, made, we must recollect, in 1855, we may
make now a few qualifying remarks ourselves.

. The experience of recent years in England has shown that there is

no difficulty whatever in making boiler plate tubes of this sort, and of

even a far larger diameter than 2J metres, perfectly rigid, and capable

Of resisting any external pressure or lateral forces to which they may
be exposed. Parmentier proposed a mere tube, hence to Ms proposal

Guibal's objections were valid ; but in analogous recent works in Eng-
land, the plate tube has been strengthened at intervals by internal

projecting double H H-shaped rings of angle iron, &c, by which any
amount of stiffness is obtainable. This was done, we believe, by Mr
Brunei, at Saltash central pier, and is now being done in the admirably
well designed cylinders already sunk, and others being sunk, under
Mr J. Cubitt's direction, in the bed of the Thames, for the new railway

bridge at Blackfriars, London.
Again, designed as Parmentier's tube was, Guibal's objection as to

the difficulty of adding on (by riveting through and through both
cylinder edges) new lengths of tube was a valid one ; but where these

stiffening rings are employed, all this difficulty vanishes also, as one
cylinder is imposed on another, and the junctions made by angle iron

L
flanges looking inward, thus F Nor should we in England now

deem there to be any insurmountable difficulty in building up, even in

one piece, over the shaft mouth a tube of 2J metres diameter, and 70
metres high, and lowering it down steadily and vertically into the
shaft, by suitable guide frames and tackle. However, Guibal was per-

fectly justified, even were such modifications of the project conceived
by him, in reporting upon it as produced in detail by its author.

As respects the second point, M. Guibal expresses strong doubts that

a sufficient fulcrum could be had, even by building a very large block
of masonry round the head of the shaft, to force down the tube by the
hydraulic presses ; and as regards the help to be given to the efforts of

these by means of the "mouton," or strokes of the heavy ram on top of

the buntens, he deems it valueless, pertinently remarking that the
action of any shock is lost or dissipated in proportion as the mass of the

body struck is great in relation to that striking it.

With regard to the boring instruments proposed to be employed at

bottom, and the mode of working them, M. Guibal unhesitatingly
declares that their operation would be slow and difficult, and that they
were so insufficient for their purpose as to require complete remodelling,

if the rest of the plan were adopted. Lastly, with respect to the vital

point of the mode of finally staunching the tube at bottom, in the plastic

beds on top of the coal measures, so as to cut off the ingress of the water
from the quicksands above, M. Guibal admits with the utmost candour
the probability there is of its proving effectual, provided it were done
with due care, and the pumping out of the water at first conducted with
slowness and precaution.

He remarks, however, that should it happen that the quicksand
waters were found to have established any channel downwards for

themselves along the outside of the tubbing, and reaching its bottom
edge, the result would be fatal, and almost beyond remedy.
Upon the whole, Guibal declares that he has concluded that the plan

of M. Parmentier is full of risk and chance of accident, would be very
expensive, and probably end in leaving the work of winning the coal

unaccomplished. He shows that if the tube became crushed in, by the

water pressure accumulating outside it, after the pumping began, that
it would give way at once, and without notice. He points out how
bad a permanent lining for the shaft this thin wrought iron tubbing
would be, and at some length he argues from the experience of a some-
what analogous operation of M. Delaroche, at the pit of Strepy
Bracquegnies, that the removal of the quicksands from the bottom by
dredging would be attended by their running in under the bottom edge
in such volumes, pending the work, as to leave enormous vacuities
behind the tubbing.
These views of M. Guibal, after his attentive study of the subject,

quite conform to those which M. Degousse enunciated three or four
years previously, as to the difficulties of sinking large shafts through
wet sand, by means of tubes of large diameter, and dredging from the
bottom. M. Parmentier did not receive these strictures upon his
project in silence ; he replied by a new report, in which it must be

admitted he disposed completely of some of tho objections urged. We
need not refer further to these, however, as having been already em-
braced in what we have ourselves remarked above, as to modifications in

the construction of his tubular tubbing. Nor need we now refer further

to the project itself, which was, after careful consideration, rejected by
the Commission, which reported in the following words:

—

1. That no known or employed method for sinking through quick-
sands is applicable to the shaft at Saint Waaste.

2. That they could not advise in any respect the project of M. Par-
mentier.

M. Guibal's project remained ; and before proceeding to describe it we
may anticipate by stating that the Commission reported unanimously
with respect to it

—

1. That the project of M. Guibal has been fully thought out by him,
both in general and in its details, and is based upon a true know-
ledge of the properties of quicksands, and on the scientific applica-
tion of physical and mechanical laws.

2. That the system proposed consequently offers sufficient chances of
success to warrant its being attempted.

We proceed to describe the method itself, aided by some woodcuts.

(To be continued.)

HYDRAULIC EARTHWORKS.
The recent disaster at Sheffield, the anterior one at Holmfirth (Feb. 5,

1852), and those which only a year or two ago devastated a great surface

of the Feu counties, have so fastened the attention of the engineering
profession, and of the public generally, upon the earthworks applying to

hydraulic structures, that we deem ourselves fortunate at this moment
in being able to place before our readers the following original paper by
Samuel Downing, Esq., C.E., Professor of Engineering, Trinity College,

Dublin. The subject is one of historical celebrity. Dagenham Breach
was once a word of terror to the men of Essex, and even to Londoners.
The traces of its destructive work are still visible to the traveller by
railway from London to Southend. But it is not merely matter of his-

toric interest ; the nature of the breach—its progress of extension by
tidal action, etc., up to the formidable dimensions it at last attained

—

the peculiarities of the subjacent strata—and the methods adopted, and
with final success, for closing it, are full of professional instruction.

Professor Downing has lately addressed the Institution of Civil

Engineers of Ireland on this subject, and bis memoir will no doubt
ultimately appear in the Transactions of that body.

DAGENHAM BREACH.

By Samuel Downing, C.E., UL.D., Professor of Civil Engineering,
Trinity College, Dublin.

The lands immediately contiguous to the river Thames, on both the
north and south sides, are at a level generally below the high water
line of neap tides, and that for nearly the whole distance to which the
influence of the tide may be perceived up stream. These two strips of
ground, of varying width, extending to the foot of the surrounding
higher lands, and parallel to the course of the river, have been rescued
from the water by embankments placed at the edge of the stream, on
each side. Their total length has been computed at about 300 miles

;

and although a work of such magnitude and importance, we have no
record of the exact time at which, or people by whom, they were con-
structed. It has been attributed, with considerable probability, to the
Romans, during their occupation of Britain, which lasted for about 400
years ; and it is certain that they were acquainted with the art, and
that extensive works of embanking from the sea were executed by them
in Lincolnshire.

The difficulty of effecting a work of recovery of land of this character
is liable to be under-estimated. It should, however, be remembered,
that not only have the tide and the river to be excluded, but a provision
made through the embankment for the discharge at low water both of

the rainfall upon the protected marshland and of the brooks and
smaller watercourses flowing down from the higher lands adjacent,

whose natural discharge has always been across the belt of lowland
lying between them and the river, and must still be provided for without
interruption. In the case of larger tributaries, the main bank was
generally curved in and carried up each side until it abutted upon the
upland slopes.

Nor should the great importance of every general principle and every
particular point of practice in this specialty of civil engineering be
overlooked, since the total acreage of land within the United Kingdom
artificially laid dry, and still liable to be accidentally submerged, cannot
be set down at much under 1,000,000 acres ; the soil in most cases being
of great fertility and value, and rising in value with the general enhance-
ment of landed property, while to its area new works are yearly

causing additions.

The site of the public park at Battersea will be familiar to most per-

sons, where above and below the new suspension bridge a part of that
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embankment, one on a small scale, may be seen; and the fact tbat
about 800 acres of a densely peopled part of Southwark is below bigh
water of spring tides, is well known to those wbo have to provide for
its security and efficient drainage. The great docks and warehouses on
each side, in the immediate vicinity of the city, may have obliterated
the older levee ; but lower down the stream, we find it to this day the
only safeguard of an extremely valuable property ; and as the rise and
fall of tide in rivers increases as we descend to the mouth, until it

becomes equal to that of the sea, so also does the strength and height of
this artificial embankment, and the difficulty of its original construction
as well as subsequent repair. The inheritors of all the advantages of
this great work do not seem to have been equal to its originators, for
we read of continual disasters to the embankments, and consequent
flooding of the land, remaining unrepaired for years. Distinguished
amongst these was that which occurred to the bank at Dagenham,
situated a little to the east of Barking Creek, now so well known as the
outfall of the northern sewerage of London.

This breach was occasioned by the blowing up of a small sluice or
trunk that had been constructed about the year 1620, by Vermuiden, for

the discharge of the waters of the brook and the low lands adjoining,
between the village of Dagenham and the Thames. The cut which
communicated with the sluice was originally not more than from 14 to

16 feet wide, so that if proper attention had been paid to the accident at

the first, all the subsequent anxiety and expense in closing the breach
would have been saved. It was not, however, until the tidal waters,
by their continual and alternate action, had widened and deepened the
gap, that any attempts were made to close the breach. Ey that time
the force of the water had scoured away the clay bottom, and quickly
cutting through the bed of peat that lies below it, reached the sand and
gravel strata, in which yielding materials the scour proceeded with
great rapidity, and baffled all attempts made to check its progress dur-
ing a period of more than fourteen years. In that interval, the narrow
ditch above mentioned had so amplified its original dimensions, that we
find it described as extending above a mile and a half inland, the main
branch having a width of from 400 to 500 feet, and a depth of 20 to 40
feet, and remaining to this day a feature engraved on the Ordnance
map. It was computed that 126 acres of land (the site of this tidal
river) had been carried into the Thames. Nor was this loss of land the
most serious consequence connected with the inroad of the tide : an evil
less apparent, but more important, was the injurious effect produced in
the navigable channel of the river by the deposition of this large quan-
tity of matter, which formed a shoal half way across the stream, extend-
ing nearly a mile, in both the higher and lower reaches of the river

;

and it was from this circumstance, and not from any commiseration
for the landowners, that Parliament was, in 1715, induced to vote a sum
of public money to repair the bank.
The method adopted by the landowners to check the incursion is

deserving of note, for though unsuccessful, it has often since been fol-

lowed, and was nearly identical with that pursued in the earlier and
abortive attempts to repair the damage consequent on the recent de-
struction of the Middle Level sluice. This method consisted, in the
first instance, of running forward a jetty of timber pile work from each
side of the breach. By thus advancing simultaneously from both sides,
the stream was gradually contracted within a channel of moderate
breadth ; and, as the second part of the operation, this remaining por-
tion of the total width was sought to be very rapidly completed by
sinking the hulls of old vessels and large rectangular chests, laden with
stones, on each side of which were thrown in baskets filled with chalk,
and bags filled with earth
and gravel. All this

second operation was
effected during some neap
tide, that they might
be able to make good
the rest of the dam be-
fore the next succeeding
springs. In spite, how-
ever, of all their energy
and perseverance, the
tide always succeeded in

boring through below
the obstructions which
bad been placed in its

way. On one occasion

an old man-of-war and two other vessels having been thus sunk,
they were so completely swept away that not a fragment of them
was to be seen, and a vast depth of water was established at the
very spot.

At a later period, with a commendable energy and perseverance, they
succeeded in keeping in their places some vessels that had been sunk,
by driving piles on each side ; but although large quantities of chalk
were thrown in on both sides, the water still rose and fell on the land side

;

and an extraordinary high tide occurring shortly after, carried the whole

work, the result of so much labour aud cost, into the Thames, on the

ebb. Here all exertions on the part of the landowners ceased, and
indeed the value of the property injured would not have warranted
further expenditure. But the destructive effects of the silt lodging in

the river caused the House of Commons to pass a bill for effectually

stopping the breach, removing the shoal deposited in the river, and
making good the adjoining banks, at the public expense. A Mr Bos-
well offered to execute the works for £16,500, and Captain Perry for

±'24,000. The former, being the lower, was accepted. The principle

adopted by this ultimately unsuccessful contractor was substantially

the same as, though an improvement upon, that of the associated

landowners, namely, running out timber piers from each side, as far. as

feasible ; then, as the next step, he intended to have sunk in the thus
contracted waterway, not the old hulls of vessels, but specially-formed
flat-bottomed chests, or, as they were at that time named, ponts, 60
feet in length, 30 feet broad, and 20 feet high, with pointed ends, like

the cutwaters of the piers of a bridge, and for the same purpose. These
chests, six in number, were intended to have been placed transversely

to the line of the river bank, or fore and aft in the run of the tide

through the breach, and at a clear distance of 12 feet intervals, each
chest being provided with sluices or draw doors fore and aft, so that

when sunk in place they yet permitted the tide to ebb and flow at will,

and which, on being shut down, were wholly and at once to exclude

the water. The intervening 12 feet spaces were to have been made up
close with piles and other timber work previously, and then the sluices

being shut at low water, it was hoped that the work of excluding the

tide would have been completed, the whole being subsequently covered
with earth, and the bank made good. But no sooner had the timber
jetties contracted the gap, than the increased velocity of the current
scooping out the soft bottom of the channel created such a depth of

water as to render the plan impracticable. He then prolonged the jetty

of piles still further from each side, and had recourse to one single box
or caisson of enormous dimensions ; but every attempt to contract the

width of the waterway ended as certainly in giving it a greater depth,

and to the bottom an irregular deep rutted surface, to which the right

line of the keels of the old vessels and the flat bottoms of the rectangular

chests could not conform, leaving, on the contrary, openings which the
chalk rubble thrown in on all sides was ill adapted to make watertight.

The first ebb, however, swept the w.hole work into the Thames, and
Boswell finally relinquished the contract. There was, however, great

merit in the idea of suddenly cutting off the inroad of the tide by shut-

ting down the sluices provided in the chests; and one is strongly
reminded of the successful pannel-dam of Hawkshaw at the Middle Level,

where, however, a secure and water-tight sill, adapted to every irregu-

larity of the ground, was provided before the final attempt at closing.

The way was now clear for Captain Perry. He seems to have con-

tracted with the committee of the trustees named in the Act of Parlia-

ment for his former offer of £24,000, of which he was not to receive
any part until he had first spent £5000 of his own capital upon the
work. Perry commenced operations, very wisely, by constructing, in

undisturbed ground, two trunks or sluices of such dimensions, namely,
40 feet length on the sill, and at such a depth, as would render them
suitable for the future discharge of the back water on the stoppage of

the breach, aud connected with the back-waters by a sufficient trench.

Their first duty, however, was to diminish the rush of the tidal waters
on the ebb and flow through the breach ; so that his preliminary opera-

tion may be truly described (which, iudeed, his opponents asserted) as

apparently increasing the evil he proposed to remedy.

. jAvel^aaiRtn^aVJjl^W:.

y\'wET Thanes,

The above engraving, at a scale of 40 feet to an inch, represents a
transverse section of the embankment when completed more than half

of its intended height, and at a time of low water in the Thames, showing
the back waters impounded up to the height of the last completed
layers. The layers were faced on each side with rough planks placed

horizontally behind vertical dwarf piles.

The next step was to drive a row of dovetailed piles, shown at b,

across the gap, having their heads not more than 18 inches or two feet
above low vxiter mark, so that in driving these piles little or no difficulty
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would be experienced from the current of ebb or flood. Forty feet from
this central row of sheeting piles, was constructed on each side, a sort of

low coffer dam-like structure, variously stated as 18 or 20 feet broad,

formed of vertical piles and horizontal boarding, and filled with chalk,

shown at a a, to prevent the toe of the future embankment from spread-

ing. On the outside of these foot wharfs, as Perry calls them, a wall
of chalk rubble was made, as a further security. The dam itself was
composed entirely of clayey earth, in layers about 3 feet in height, and
scarcemeiits or steps, as at c c, of about 7 feet ; and in the course of its

erection, care was taken always to shut the sluices already mentioned
when, at each successive ebb tide, the level of the back-water fell to

the level of the top of the work in progress. In this way there was at

no time a higher face for the water of the rising tide to flow over.

In fact the unfinished embankment held in the water, over the land it

was intended to lay dry, at a depth corresponding to its gradual progress,

until finally, when the bank was above high-water line, it was dis-

charged by the sluices, and never re-admitted.

All these details prove Captain Perry's good judgment, and show
that he had a just conception of the nature of the difficulties he had to

contend with, which were a soft, unstable, porous bottom, and a power-
ful current of water.

(
To be confined.

)

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from page 5.)

If we express the superficial extent (r
v
2 — r 2

) w of the unextended
transverse section of the tube by F, and its superficial extent

f (ri + t)
2—

(ro + po Y ] w after the change of form by F', then we find

when the external pressure p x is = o.

F +
lv
L (2E-f.)

Thus, a real increase occurs in the transversal section to the amount of

y

°

(2 E — p ), which, as the internal pressure p„ is always very-

small in comparison with tho modulus of elasticity E, is approximately
, 2 r 2

p„ n
equal to c~ .

The increase, which would correspond with Brix's hypothesis, would
be

F> =
[ ( r, + h )"- - (r„ + „ )

and f =—p— which would be equal to

= F + 2 (r, — r, ) fQ <r

2 r fa — r )p r

Elog.-S-

This hypothetical increase is no doubt greater than the real one, but it

deviates less from the truth so long as the external radius r does not

surpass three times the internal radius r . This is so in all practical

cases with the hypothesis of Barlow, which does not admit of any
increase at all.

The same may be said of the formula for the thickness of the

substance of the tube. It will not be uninteresting to place the results

of the four above named formulae side by side, for comparison. We will,

for this purpose, accept the abbreviations that the external pres-

sure pi be zero, or that p represent the excess of the pressure of the

internal medium against the external one. We have, then, for the ratio

of the substance 6 to the internal diameter ?'

according to the old formula (3) -£- := -rp-
r° f

according to the formula of Brix, (9)

Po

e — I.

according to the formula of Barlow (14) = 7>o

U -/— i'o

according to the formula of Lame (24) VI f+Po
n

-f—Po

If we require for metals tenfold, and for wood fiftcenfold, as factors of

safety ; if we consider likewise that with wooden tubes the ultimate
resistance is taxed in directions normal to the fibres, and is there-

fore considerably less than the same resistance for fibres strained in the

direction of their length, then we obtain the following values for

f, according to Prussian measure and weight :

—

Absolute resistance/. Resistance
or strength
loofficient, or

greatest

In atmo- Safety allowable

Matebials. In pounds spheres at co-efficient
tension — /per 15 pounds

sq. inch. per
sq. inch.

in atmosph.
at 15 pounds
per sq. inch.

Cast iron - 19,000 1266 10 126

Gun metal - - 34,000 226G 10 226
Cast steel - 120,000 8000 10 800
Pine wood, in the direction)

of the fibre - - -)
11,000 733 15 49

Pine wood, normal to thel

fibre, - - - -/
440 £0 15 2

Oak wood, in the direction^

of the fibre, - - -/
11,000 733 15 49

Oak wood, normal to the)

fibre, -)
550 37 15

;

25

I remark, in reference to the preceding table, that I have ascertained

experimentally the ultimate resistance of the pine and oak woods in the

case of the fibres being normal to the direction of the pressure, and
have found that this only amounts to the twenty-fifth part with pine

wood, and with oak wood only to the twentieth part of their ultimate

resistance, when those fibres are parallel to the direction of the pressure.

In order to make use in the previous formulae of the values of the

greatest allowable tension f contained in this table, we would

have to substitute for the internal pressure p its corresponding values

in atmospheres. We get, however, in the smallest space, the most
ample view of results, if we may express the internal pressure j) as a

fraction of the greatest allowable tension fthuspo = I f J

From this, the old formula will be = —

that of Brix,

that of Barlow,

that of Lame,

b

To

b

r V m — 1

These formulae give the following results, which are equally valid for

the most different materials ;

—

Internal

C
'ensure
parts

of the
greatest
allow-
able

pressure
1

m

According to the old

formula.

Difference
with the

! formula of
I Lame*.

0,01

0,05

0,10
0,15

0,20

0,30

0,40

0,50
0,60
0,70

0,80
0,90

0,95
1

0,01000
0,05000

0,1000
0,1500
0,2000
0,300

0,100
0,500
0,600
7,700

0,800
0,900

0,950
1

- 0,00005
-0,00132
-0,0055
-0,0132
-0,0247
-0,063
-0,128
-0,232
- 0,400
- 0,680
-1,200
- 2,459
- 4,295
- QO

According to the
formula of Brix.

b

To

Difference
with the
formula of
Lame.

0,01005

0,05127
0,1052

0,1618
0,2214

0,350

0,492

0,649

0,822

1,014

1,226

1,460

1,586

1,718

0,00000
- 0,00005
-0,0003
- 0,0014
- 0,0033

-0,013
-0,030

-0,083
-0,178
-0,366
-0,774
- 1,899
- 3,659

- OO

According to the
formula of Barlow.

Difference
with the

formula of
Lame.

Accord-
ing to the
formula
of Lame*.

0,01010 + 0,00005
0,05263 + 0,00131
0,1111 + 0,0056

0,1765 + 0,0133
0,2500 + 0,0253

0,429 + 0,066

0,667 + 0,139

1,000 + 0,268

1,500 + 0,500
2,333 + 0,953

4,000 + 2,000

9,000 + 5.641

19,000 + 13,755

00 + OO

0,01005
0,05132
0,1055
0,1632

0,2247

0,363

0,528
0,732

1,000
1,380

2 000
3,359
5 245
OO
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This last table leads to the following results :—If the inner pressure

is small in proportion to the greatest allowable tension, then all four

formulas are equally admissible for use. With increasing internal

pressure, the deviations of the first three approximate formula; begin,

however, to be very considerably away from the accurate formula, and
at last the differences surpass all bounds- The old formula and that of

Brix give always too great, and that of Barlow too small values. The
formula of Barlow departs the most widely from the truth.

From the above table of the greatest allowable tension, we see that

cast iron tubes, with tenfold factor of safety, cannot sustain an internal

pressure of 126 atmospheres, and that the absolute maximum of the

internal pressure, without any regard to a factor of safety, and with an
infinitely great thickness of substance of tube, can only amount to 1266

atmospheres. The safety equivalent of a cast iron hydraulic press of

10 inches in diameter, and a thickness of tubular substance of 7£ inches,

for which we would have = 15 would with an internal pressure of

800 atmospheres be only equal to Ll-i; the tube would therefore be on
the point of fracture.

The misfortune which happened to many such presses on the first

attempts at the launching of the Great Eastern has here its natural

explanation, and points in an eloquent manner to the necessity, in like

practical cases, of examining closely the inquiries made on questions of

strength.

Cylinders of cast steel with tenfold factor of safety, and with an
infinite thickness of tubular substance, can support a pressure of 8000
atmospheres; with a diameter of 10 inches, and a thickness of

tubular substance of 7j inches, can support a pressure of 580 atmo-

spheres ; and again, with a thickness of tubular substance which is

equal to the inner diameter, for which therefore = 2, they can sup-
r<}

port a pressure of 640 atmospheres, and would have been able to fulfil

the task required from them at the launching of that great ship.

In sugar refineries, hydraulic presses are generally required to work,
under a pressure of 300 atmospheres. This is impossible to be obtained

from cast iron cylinders with tenfold factor of safety, nay, even with
only fourfold safety, it would demand an infinitely great thickness of

tube.

With a thickness of tubular substance which is equal to the interior

d :ameter, for which therefore = 2, a cast iron tube with tenfold
r„

safety factor, can only bear a pressure of 100 atmospheres ; under a

pressure of 300 atmospheres, it only has a threefold safety factor ; and
under a pressure of 1000 atmospheres, it will burst.

Water pipes of pine wood can with a fifteenfold factor of safety only
support a pressure of 2 atmospheres—the external pressure being zero.

As in practice the external pressure will almost always be the atmo-
spheric one, which appears in comparison with the above maximum very
considerable, so the valid formula (24) for the supposition that Pi = o,

and still less any other of the preceding approximate formula? ought to

be applied to wooden tubes. One must rather make use of the formula

(23), which, when all the forces are expressed in atmospheres, and

pl = 1 takes the form

f + Po

Fron

r :

this, we

4rf +

get for the utmost limit of the internal pressure

2, and thus we have for pine wood 4 atmospheres.

This internal pressure is produced in water pipes, of which the free

current is exposed to the atmospheric pressure, with a column of water
of about 100 feet. But this utmost limit of the internal pressure requires

an infinitely great thickness of tubular substance. Pine wood tubes, of

which the tubular thickness is equal to the interior diameter, would only
bear with a fifteenfold safety factor a pressure of 3, 4 atmospheres, which
is produced in a freely exposed current by a column of water of

2 '4 x 3'i= 80 feet. Gun metal can with a tenfold safety factor stand a
pressure of 226 atmospheres, and on the point of fracture a pressure of

2266 atmospheres. This, however, supposes an infinitely great thick-

ness of tubular substance. If the tubular thickness is equal to the

interior diameter, or = 2 ; then the greatest allowable pressure

with tenfold safety factor reduces itself to 180 atmospheres, and for the

limit of cohesion to 18U0 atmospheres.

As in the firing of cannon pressures of from 1000 to 2000 atmospheres
are produced, it is evident that the gun metal is near its limit of

resistance, and that this limit must often be surpassed with cast iron

guns, as we have seen, for example, at the siege of Sweaborg, where

many of the cast iron mortars of the English navy are said to have
burst.

For apparatus required to sustain such efforts, as guns and hydraulic
presses, such a material as cast steel, which possesses three-and-a-half-

fold the strength of gun metal, and sixfold the strength of cast iron,

proves itself invaluable ; for this great natural property of strength
cannot be affected by any mode of increasing the mass in the case

of any less resistant material.

For hydraulic presses, cast steel offers the possibility of increasing
the absolute maximum of resistance with the same degree of safety, and
in the same ratio in which the ultimate resistance of the cast steel

surpasses that of the other materials. One can therefore produce from
cast steel, hydraulic presses with a resisting power six times as great as

that which it is possible to obtain from cast iron.

With guns, where the pressure per unit of surface required for the

propelling of a solid ball will vary approximately, having regard to the

weight of the ball, nearly in direct proportion to the cube of the radius,

and as to the transverse section of the plane of pressure, in the inverse

proportion to the square of the radius ; that is to say, on the whole,

simply in proportion to the radius of the ball ; the calibre of the largest

projectile possible will then stand almost in the direct ratio, and its

weight in the ratio of the third power of the absolute resistance of the

material of the gun. The heaviest solid ball which we can throw from
a cast steel gun will therefore be (3J)

3 = 43 times as heavy as the

largest possible corresponding ball thrown from a bronze gun, or, in

other terms, cast steel will with equal safety admit of the construction

of guns of a calibre 3£ times as large as bronze. Again, the cast steel

tube will, with an equal calibre, and with an equal charge, offer a

factor of safety 3£ times as great as the bronze tube—a fact of the

highest consequence to the durability of a gun, for the coefficient of

safety of brass guns, as generally circumstanced, is very small indeed,

viz., equal only to 2.

With guns, it is true, we must consider that the pressure we have to

consider only takes place in the beginning of the explosion of the

powder ; that is to say, at the moment when the ball is at the closed

end of the tube, and that the tube is not exposed for its entire length

to the same force of the pressing medium ; whilst all the above-

mentioned inquiries taken strictly, assume a tube open at both ends,

and exposed to pressure throughout from end to end. It is true the

preceding relative proportional numbers, which refer to the comparison
of two different materials, are not, owing to this, essentially changed,
but the numbers which represent the absolute powers of resistance

of any one of the particular materials.

As a limit has been fixed to the use of every given material, which
cannot be reached by a weaker one, not even with ever so great an
increase of mass, it is certainly of great importance for practice to

know in what way the power of resistance of a tube is changed by its

being closed at one or at both ends, or by its being subjected to partial

internal pressure only.

We shall devote a special chapter to the examination of these ; but
shall first consider the case where the question treats of a hollow
sphere.

{To be continued.)

MANUFACTURE OF ARMOUR PLATES AT THE PARKHEAD
FORGE, BY MESSRS RIGBY & BEARDMORE.

This being universally so interesting a subject at the present time, the
following facts and opinions, communicated to the writer by Messrs
Rigby and Beardmore, may be thought worthy of insertion in the pages
of the Practical Mechanic s Journal, although the statements about to

be set forth may not be altogether acceded to by persons practically

acquainted with the subject.
" The truth will come out at last," is an old and well-tried proverb, and,

it is believed, that it has never been more fully verified than in the
success which has of late attended those experimental targets, the plates

of which were manufactured by Messrs Rigby & Beardmore. It is not
sufficient to say that these plates recently submitted to such a terrible

concentration of shot and shell from the well-known vulnerating

68-pounder, and that cherished pet of the Ordnance Department, the

110-pounder Armstrong (the effect always produced by the latter

(jruasi-terrible weapon being, unfortunately for England's security, too

well known to be much considered, whilst all practical men are aware
of the smashing, crushing, tearing work of the former, coming avce tant

puissance from the gun's mouth), have proved better than before. The
details of the experimental target and the order of the day's proceedings
have become known to the public through the " official organ," the
Times, and other publications ;

therefore there is no necessity to repeat

them ; and the writer thinks that an account of the system of manu-
facture employed by Messrs Rigby and Beardmore, (which he can
give, having lately inspected the entire system employed at the Park-
head Iron Works,) will prove far more interesting.
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Messrs Rigby & Beardmore state that they have always contended
for the superiority of "hammered" over "rolled" plates, and recent

practice has proved their theories to be correct ; and it is the writer's

opinion that most persons who have penetrated the subject, if they
reason in a scientific manner, will scarcely arrive at an opposite

conclusion. Rolled plates, it is well known, are always more or less

laminated, and when fractured in the manner that armour plates are, by
the impact of projectiles, these structural laminae exhibit all their

imperfections of welding, and therefore comparative incapability of

resisting the attack of heavy ordnance.- Rolled plates, when indented
by shot, exhibit cracks, starting generally in great length radially

from the centre of impact. It is believed that there is not a rolled

plate that has yet been subject to the experimental battering of
ordnance that has not exhibited the defects pointed out in a more
or less striking extent. But is it so with "hammered" plates? At
the Parkhead Works samples of plates were shown, and one in

particular, in which seven 68-pounder shots had been, curiously
enough, almost geometrically pitched in round one centre ; there

was not a single radial crack visible; the fracture appeared to be
entirely confined to tho area of the surface, covered by the several

indentations. In the same plate, there was another penetration of

about 3'5 inches deep, and nearly close to a bolt hole. In this case
there was not a single crack to be seen beyond the circular inden-
tation produced by the shot. Such is the superiority of hammered over
rolled plates : the injury committed is not spread over the plate, but, as

stated above, confined to the area of the indentations produced.
Many theorists have hitherto contended that hammering must cause
the plates to be of a very crystalline structure, and therefore exceed-
ingly brittle, consequently less liable to resist the attack of ordnance
than laminated structures. There is no doubt that crystallisation is

liable to be produced by the successive blows of the hammer, particu-

larly when worked at either too high or too low temperature, but not to

an extent that would render the plate, when submitted to trial, less able
to resist the force of impact than a rolled one. Recent practice has
thoroughly proved this. Theory in such matters must not altogether be
trusted ; these views of theorists are not borne out in practice

; this is the
experimentum cruris. Men who do disdain theory, as it is a matter of regret

too many even yet do, will still have to learn that true results can only
be produced when theory and practice shake hands. The writer is told,

on tho most reliable authority, that these " hammered" plates sent for

testing from the Parkhead Iron Works have on several previous
occasions proved the value of the hammering process, but is unable to dis-

cover why this superiority should have been, until now, kept so secret.

It is impossible to dive into official mysteries, for such they are, although
the " official" organ cum plena voce professes so much eonnais-

sance on these matters. The process of manufacture employed by
Messrs Rigby & Beardmore may be expressed in the following terms :

—

The method they prefer to employ consists in forming puddled bars into

convenient lengths, of a breadth about 6 inches and 1 inch in thickness.

These are afterwards sheared into lengths of about a foot, and several

of them are laid, crossing one another alternately, at right angles, so

that when a sufficient number of such pieces are piled in this manner
they form a mass of about a cubic foot. These are brought to a welding
heat, and then hammered until thoroughly welded into a rough
rectangular slab of four or five inches in thickness. Three of these
slabs are then taken, brought to a welding heat, and similarly

hammered up into one block. Then again a number of the last-

mentioned blocks sufficient to form a plate of the desired dimensions are

laid against one another, brought to a welding heat, and subjected to an
amount of hammering requisite to produce homogeneity throughout the
entire mass. At this stage of the process, the mass of iron is of a thick,

ness equal to twice that of the plate to be produced, this being a rule

that Messrs Rigbj' & Beardmore have in all cases found advantageous
to observe—it will presently be shown why.

It is stated in a previous part of this article that the " hammering"
is liable to produce masses of iron of crystalline structure, but
this apparent drawback is entirely overcome by the subsequent part of

the process in question, which may be explained as follows :

—

After the mass to be formed into a finished plate is hammered to

the thickness required (twice that of the finished plate), it is succes-

sively passed through a powerful rolling mill, each time of passing
through reducing the thickness of the mass, until it is finally brought
down to the thickness required. Now, it is perfectly evident to any one
that may understand the operation, that although crystallisation may
have been induced by the previous operation of hammering, still

the hammer, acting only over comparatively small portions of the plate at

a time, must cause a thoroughly efficient welding of those parts, whilst
the subsequent heating and action of the rollers annihilates any crystal-

line formation that may have been produced. It is understood that the
appreciation of Messrs Rigby & Beardmore's process by Continental
Powers is very great, and that they have heavy orders on hand from these
quarters. It can only be hoped that the Admiralty will be a little more
clear-sighted than usual in availing themselves of what they must

know to be a valuable article ; still the hope can scarcely be ventured in

a quarter so systematically tardy in its movements. At all events, they
and others will yet learn to put more faith than hitherto in "hammered
plates." V. D.

ON THE DISCRIMINATION OF ORGANIC BODIES BY THEIR
OPTICAL PROPERTIES.

UY PROFESSOR C. G. STOKES, D.C.L., M.A., SEC. R.S.

We deem ourselves fortunate in being able to lay before our philoso-

phical readers the following able paper. It cannot fail to be of the

deepest interest to any of them engaged in that interesting branch of

modern science, the distinguishing of chemical constituents of sub-

stances, by means of their optical properties :

—

The chemist who deals with the chemistry of inorganic substances has
ordinarily under his hands bodies endowed with very definite reactions,

and possessing great stability, so as to permit of the employment of

energetic reagents. Accordingly he may afford to dispense with the

aids supplied by the optical properties of bodies, though even to him
they might be of material assistance. The properties alluded to are

such as can be applied to the scrutiny of organic substances ; and,

therefore, the examination of the bright lines in flames and incandescent
vapours is not considered. This application of optical observation,

though not new in principle (for it was clearly enunciated by Mr Fox
Talbot more than thirty years ago), was hardly followed out in relation

to chemistry, and remained almost unknown to chemists until the pub-
lication of the researches of Professors Bunsen and Kirchhoff, in conse-

quence of which it has now become universal.

But while the chemist who attends to inorganic compounds may con-

fine himself without much loss to the generally-recognized modes of

research, it is to his cost that the organic chemist, especially one who
occupies himself with proximate analysis, neglects the immense assist-

ance which, in many cases, would be afforded him by optical examina-
tion of the substances under his hands. It is true that the method is of

limited application, for a great number of substances possess no marked
optical characters ; but when such substances do present themselves,

their optical characters afford facilities for their chemical study of which
chemists generally have at present little conception.

Two distinct objects may be had in view in seeking for such informa-

tion as optics can supply relative to the characters of a chemical sub-

stance. Among the vast number of substances which chemists have
now succeeded in isolating or preparing, and which, in many cases, have
been but little studied, it often becomes a question whether two sub-

stances, obtained in different ways, are or are not identical. In such

cases an optical comparison of the bodies will either add to the evidence

of their identity, the force of the additional evidence being greater or

less according as their optical characters are more or less marked, or

will establish a difference between substances which might otherwise

erroneously have been supposed to be identical.

The second object is that of enabling us to follow a particular sub-

stance through mixtures containing it, and thereby to determine its

principal reactions before it has been isolated, or even when there is

small hope of being able to isolate it ; and to demonstrate the existence

of a common proximate element in mixtures obtained from two different

sources. Under this head should be classed the detection of mixtures
in what were supposed to be solutions of single substances.*

Setting aside the labour of quantitative determinations carried out by
well recognized methods, the second object is that, the attainment of

which is by far the more difficult. It involves the methods of examin-

ation required for the first object, and more besides ; and it is that which
is chiefly kept in view in the present discourse.

The optical properties of bodies, properly speaking, include every

relation of the bodies to light; but it is by no means every such relation

that is available for the object in view. Refractive power, for instance,

though constituting, like specific gravity, &c, one of the characters of

any particular pure substance, is useless for the purpose of following a

substance in a mixture containing it. The same may be said of disper-

sive power. The properties which are of most use for our object are,

first absorption, and secondly fluorescence.

Colour has long been employed as a distinctive character of bodies ;

as, for example, we say that the salts of oxide of copper are mostly blue.

The colour, however of a body, gives but very imperfect information

respecting that property on which the colour depends ; for the same tint

may be made up in an infinite number of ways from the constituents of

white light. In order to observe what it is that the body does to each

constituent, we must examine it in a pure spectrum. [The formation of

a pure spectrum was then explained, and such a spectrum was formed

on a screen by the aid of the electric light. On holding a cell contain-

* The detection of mixtures by the microscopic examination of intermingled
crystals properly belongs to the first head, the question which the observer pro-

poses to himself being, in fact, whether the pure substances forming the indi-

vidual crystals are or are not identical.
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ing a salt of copper in front of the screen, and moving it from the red

to the violet, it was shown to cast a shadow in the red as if the fluid had

been ink, while in the blue rays it might have been supposed to have

been water. Chromate of potash similarly treated gave the reverse

effect, being transparent in the red and opaque in the blue. Of course

the transition from transparency to opacity was not abrupt ; and for

intermediate colours the fluids caused a partial darkening. Indeed, to

speak with mathematical rigour, the darkening is not absolute even

when it appears the greatest ; but the light let through is so feeble that

it eludes our senses. In this way the behaviour of the substance may
be examined with reference to the various kinds of light, one after

another ; but in order to see at one glance its behaviour with respect to

all kinds, it is merely requisite to hold the body so as to intercept the

whole beam which forms the spectrum, to place it, for instance, imme-
diately in front of the slit.]

To judge from the two examples just given, it might be supposed

that the observation of the colour would give almost as much informa-

tion as analysis by the prism. To show how far this is from being the

case, two fluids very similar in colour, port-wine and a solution of blood,

were nest examined. The former merely caused a general absorption

of the more refrangible rays ; the latter exhibited two well-marked dark

bands in the yellow and green. These bands, first noticed by Hoppe,
are eminently characteristic of blood, and afford a good example of the

facilities which optical examination affords for following a substance

which possesses distinctive characters of this nature. On adding to a

solution of blood a particular salt of copper (any ordinary copper salt,

with the addition of a tartrate to prevent precipitation, and then car-

bonate of soda), a fluid was obtained utterly unlike blood in colour, but

showing the characteristic bands of blood, while at the same time a

good deal of the red was absorbed, as it would have been by the copper

salt alone. On adding, on the other hand, acetic acid to a solution of

blood, the colour was merely changed to a browner red, without any
precipitate being produced. Nevertheless, in the spectrum of this fluid

the bands of blood had wholly vanished, while another set of bands less

intense, but still very characteristic, made their appearance. This
alone, however, does not decide whether the colouring matter is decom-
posed or not by the acid ; for as blood is an alkaline fluid, the change
might be supposed to be merely analogous to the reddening of litmus.

To decide the question, we must examine the spectrum when the fluid

is again rendered alkaline, suppose by ammonia, which does not affect

the* absorption bands of blood. The direct addition of ammonia to the
acid mixture causes a dense precipitate, which contains the colouring

matter, which may, however, be separated by the use merely of acetic

acid and ether, of which the former was already used, and the latter

does not affect the colouring matter of blood. This solution gives the

same characteristic spectrum as blood to which acetic acid has been
added; but now there is no difficulty in obtaining the colouring matter
in an ammoniacal solution. In the spectrum of this solution, the sharp
absorption bands of blood do not appear, but instead thereof there is a
single band a little nearer to the red, and comparatively vague [this

was shown on a screen]. This difference of spectra decides the question,

and proves that hjematin (the colouring matter prepared by acid, &c.)

is, as Hoppe stated, a product of decomposition.
The spectrum of blood may be turned to account still further in rela-

tion to the chemical nature of that substance. The colouring matter
contains, as is well known, a large quantity of iron ; and it might be
supposed that the colour was due to some salt of iron, more especially

as some salts of peroxide of iron, sulphocyanide for instance, have a
blood-red colour. But there is found a strong general resemblance
between salts of the same metallic oxide, as regards the character of
their absorption. Thus the salts of sesquioxide of uranium show a
remarkable system of bands of absorption in the more refrangible part
of the spectrum. The number and position of the bands differ a little

from one salt to anoth'er ; but there is the strongest family likeness
between the different salts. Salts of sesquioxide of iron, in a similar
manner, have a family likeness in the vagueness of the absorption,
which creeps on from one part of the spectrum to another without pre-
senting any rapid transitions from comparative transparency to opacity
and the converse. [The spectrum of sulphocyanide of peroxide of iron
was shown, for the sake of contrasting with blood.] Hence the appear-
ance of such a peculiar system of bands of absorption in blood would
negative the supposition that its colour is due to a salt of iron as such,
even had we no other means of deciding. The assemblage of the facts
with which we are acquainted seems to show that the colouring matter
is some complex compound of the five elements, oxygen, hydrogen,
carbon, nitrogen, and iron, which, under the action of acids and other-
wise, splits into hajrnatin and globulin.

This example was dwelt on, not for its own sake, but because general
methods are most readily apprehended in their application to particular
examples. To show one example of the discrimination which may be
effected by the prism, the spectra were exhibited of the two kinds of
red glass which (not to mention certain inferior kinds) are in common
use, and which are coloured, one by gold, and the other by suboxide of

copper. Both kinds exhibit a single band of absorption near the yellow
or green ; but the band of the gold glass is situated very sensibly nearer
to the blue end of the spectrum than that of the copper glass.

In the experiments actually shown, a battery of fifty cells and complex
apparatus were employed, involving much trouble and expense. But
this was only required for projecting the spectra on a screen, so as to

be visible to a whole audience. To see them, nothing more is required

than to place the fluid to be examined (contained, suppose) in a test

tube, behind a slit, and to view it through a small prism applied to the

naked eye, different strengths of solution being tried in succession. In
this way the bands may be seen by any one in far greater perfection

than when, for the purpose of a lecture, they are thrown on a screen.

In order to be able to examine the peculiarities which a substance
may possess in the mode in which it absorbs light, it is not essential

that the substance should be in solution, and viewed by transmission.

Thus, for example, when a pure spectrum is thrown on a sheet of paper
painted with blood, the same bands are seen in the yellow and green
region as when the light is transmitted through a solution of blood, and
the spectrum thrown on a white screen. This indicates that the colour

of such a paper is in fact due to absorption, although the paper is viewed
by reflected light. Indeed, by far the greater number of coloured objects

which are presented to us, such as green leaves, flowers, dyed cloths,

though ordinarily seen by reflection, owe their colour to absorption.

The light by which they are seen is, it is true, reflected, but it is not in

reflection that the preferential selection of certain kinds of rays is made
which causes the objects to appear coloured. Take, for example, red

cloth. A small portion of the incident light is reflected at the outer

surfaces of the fibres, and this portion, if it could be observed alone,

would be found to be colourless. The greater part of the light pene-

trates into the fibres, when it immediately begins to suffer absorption

on the part of the colouring matter. On arriving at the second surface

of the fibre, a portion is reflected and a portion passes on, to be after-

wards reflected from, or absorbed by, fibres lying more deeply. At
each reflection the various kinds of light are reflected in as nearly as

possible the same proportion ; but in passing across the fibres, in going
and returning, they suffer very unequal absorption on the part of the

colouring matter, so that in the aggregate of the light perceived the

different components of white light are present in proportions widely
different from those they bear to each other in white light itself, and
the result is a vivid colouring.

There are, however, cases in which the different components of white
light are reflected with different degrees of intensity, and the light be-

comes coloured by regular reflection. Gold and copper may be referred

to as examples. In ordinary language we speak of a soldier's coat as

red, and gold as yellow. But these colours belong to the substances in

two totally different senses. In the former case the colouring is due to

absorption, in the latter case to reflection. In the same sense, physically

speaking, in which a soldier's coat is red, gold is not yellow but blue or

green. Such is, in fact, the colour of gold by transmission, and there-

fore as the result of absorption, as is seen in the case of gold leaf, which
transmits a bluish green light, or of a weak solution of chloride of gold
after the addition of protosulphate of iron, when the precipitated me-
tallic gold remains in suspension in a finely-divided state, and causes

the mixture to have a blue appearance when seen by transmitted light.

In this case we see that while the substance copiously reflects and in-

tensely absorbs rays of all kinds, it more copiously reflects the less re-

frangible rays, with respect to which it is more intensely opaque.

All metals are, however, highly opaque with regard to rays of all

colours. But certain non-metallic substances present themselves which
are at the same time intensely opaque with regard to one part of the

spectrum, and only moderately opaque or even pretty transparent with
regard to another part. Carthamine, murexide, platiqp-cyanide of

magnesium may be mentioned as examples. Such substances reflect

copiously, like a metal, those rays with respect to which they are in-

tensely opaque, but more feebly, like a vitreous substance, those rays
for which they are tolerably transparent. Hence, when white light is

incident upon them the regularly-reflected light is coloured, often

vividly, those colours preponderating which the substance is capable of

absorbing with intense avidity. But perhaps the most remarkable
example known of the connection between intense absorption and
copious reflection occurs in the case of crystals of permanganate of

potash. These crystals have a metallic appearance, and reflect a greenish
light. They are too dark to allow the transmitted light to be examined

;

and even when they are pulverised, the fine purple powder they yield is

too dark for convenient analysis of the transmitted light. But the
splendid purple solution which they yield may be diluted at pleasure,

and the analysis of the light transmitted by it presents no difficulty.

The solution absorbs principally the green part of the spectrum;
and when it is not too strong, or used in too great thickness, five

bands of absorption, indicating minima of transparency, make their

appearance (these were shown on a screen). Now, when the green
light reflected from the crystals is analysed by a prism, there are

observed bright bands, indicating maxima of reflecting power, corre-
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sponding in position to the dark bands in the light transmitted by the

solution. The fifth bright band, indeed, can hardly, if at all, be made
out, but the corresponding dark band is both less strong than the

others and occurs in a fainter part of the spectrum. "When the light

is reflected at a suitable angle, and is analysed both by a Nicol's prism,

placed with its principal section in the plane of incidence, and by an
ordinary prism, the whole spectrum is reduced to the bands just men-
tioned. The Nicol's prism would, under these circumstances, extinguish

the light reflected from a vitreous substance, and transmit a large part

of the light reflected from a metal. Hence we see that as the refrangi-

hility of the light gradually increases, the substance changes repeatedly,

as regards the character of its reflecting power, from vitreous to me-
tallic and back again, as the solution (and therefore it may be presumed
the substance itself) changes from moderately to intensely opaque, and

j

conversely.

These considerations leave little doubt as to the chemical state of

the copper present in a certain glass which was exhibited. This glass

was coloured only in a very thin stratum on one face. By transmission

it cut off a great deal of light, and was bluish. By reflection, especially

when the colourless face was next the eye, it showed a reddish light

visible in all directions, and having the appearance of coming from a

fine precipitate, though it was not resolved by the microscope, at least

with the power tried. It evidently came from a failure in an attempt to

make one of the ordinary red glasses coloured by suboxide of copper,

and the only question was as to the state in which the copper was
present. It could not be oxide, for the quantity was too small to

account for the blueness, and in fact the glass became sensibly colourless

in the outer flame of a blowpipe. Analysis of the transmitted light by
the prism showed a small band of absorption in the place of the band
seen in those copper-red glasses which are not too deep, and therefore

a small portion of copper was present in the state of suboxide, i.e. a

silicate of that base. The rest was doubtless present as metallic copper,

arising from overreduction in the manufacture, and accordingly the

blue colour, which would have been purer if the suboxide had been
away, indicates the true colour of copper by transmitted light, quite in

conformity with what we have seen in the case of gold. Hence, in

both metals alike, the absorbing and the reflecting powers are, on the

whole, greater for the less than for the more refrangible colours, the
law of variation with refrangibility being of course somewhat different

in the two cases.

Time would not permit of more than a very brief reference to the

second property to which the speaker had referred as useful in tracing

substances in impure solutions—that of fluorescence. The phenomenon
of fluorescence consists in this, that certain substances, when placed

in rays of one refrangibility, emit during the time of exposure com-
pound light of lower refrangibility. When a pure fluorescent sub-

stance (as distinguished from a mixture) is examined in a pure
spectrum, it is found that on passing from the extreme red to the

violet and beyond, the fluorescence commences at a certain point of the

spectrum, varying from one substance to another, and continues from
thence onwards, more or less strongly in one part or another according
to the particular substance. The colour of the fluorescent light is

found to be nearly constant throughout the spectrum. Hence, when in

a solution presented to us, and examined in a pure spectrum, we notice

the fluorescence taking, as it were, a fresh start, with a different colour,

we may be pretty sure that we have to deal with a mixture of two
fluorescent substances.

It might be inferred a priori, that fluorescence at any particular

part of the spectrum would necessarily be accompanied by absorption,

since otherwise there would be a creation of vis viva ; and experience

shows that rapid absorption (such as corresponds to a well-marked
minimum of transparency indicated by a determinate band of absorp-

tion in the transmitted light) is accompanied by copious fluorescence.

But experience has hitherto also shown, what could not have been
predicted, and may not be universally true, • that conversely, absorp-

tion is accompanied, in the case of a fluorescent substance, by fluores-

cence.

From what precedes it follows that the colour of the fluorescent light

of a solution, even when the incident light is white, or merely sifted by
absorption, may be a useful character. To illustrate this, the electric

light, after transmission through a deep-blue glass, was thrown on
solutions in weak ammonia of two crystallized substances, assculin and
fraxin, obtained from the bark of the horse-chestnut, and of which the

* Fluorescent substances, like others, doubtless absorb the invisible heat-rays
lying beyond the extreme red, in a manner varying from one substance to another.
Hence, if we include such rays in the incident spectrum, we have an example of
absorption not accompanied by fluorescence. But the invisible heat-rays differ
from those of the visible spectrum (as there is every reason to believe) only in the
way that the visible rays of one part of the spectrum differ from those of another,
that is, by wave length, and consequently by refrangibility, which depends on
wave length. Hence it is not improbable that substances may be discovered which
absorb the visible rays in some parts of the spectrum less refrangible than that at
which the fluorescence commences ; and mixtures possessing this property may
be made at pleasure. Nevertheless, the speaker has not yet met with a pure
fluorescent substance which exhibits this phenomenon.

latter occurs also in the bark of the ash, in which, indeed, it was first

discovered. Both solutions exhibited a lively fluorescence ; but the
colour was different, being blue in the case of sesculih, and bluish-green
in the case of fraxin. A purified solution obtained from the bark ex-
hibits a fluorescence of an intermediate colour, which would suffice to
show that resculin would not alone account for the fluorescence of the
solution of the bark.

When a substance possesses well-marked optical properties, it is in
general nearly as easy to follow it in a mixture as in a pure solution.

But if the problem which the observer proposes to himself be :—Given
a solution of unknown substances which presents well-marked charac-
ters with reference to different parts of the spectrum, to determine what
portion of these characters belongs to one substance, and what portion
to another, it presents much greater difficulties. It was with reference
to ibis subject that the second of the objects mentioned at the beginning
of the discourse had been spoken of as that the attainment of which was
by far the more difficult. The problem can, in general, be solved only
by combining processes of chemical separation, especially fractional
separation, with optical observation. When a solution has thus been
sufficiently tested, those characters which are found always to accom-
pany one another, in, as nearly as can be judged, a constant proportion,
may, with the highest probability, be regarded as belonging to one and
the same substance. But while a combination of chemistry and optics
is in general required, important information may sometimes be obtained
from optics alone. This is especially the case when one at least of the
substances present is at the same time fluorescent and peculiar in its

mode of absorption.

To illustrate this the case of chlorophyll was referred to. An
eminent French chemist, M. Fremy, proposed to himself to examine
whether the green colour were due to a single substance, or to a mix-
ture of a yellow and a blue substance. By the use of merely neutral
bodies, he succeeded in separating chlorophyll into a yellow substance,
and another which was green, but inclining a little to blue ; but he
could not in this way get further in the direction of blue. He con-
ceived, however, that he had attained his object by dissolving chloro-
phyll in a mechanical mixture of ether and hydrochloric acid, the acid
on separation showing a fine blue colour, while the ether was yellow.
Now solutions of chlorophyll in neutral solvents, such as alcohol, ether,

&c, show a lively fluorescence of a blood-red colour ; and when the
solution is examined in a pure spectrum, the red fluorescent, very
copious in parts of the red, comparatively feeble in most of the greenV is

found to be very lively again in the blue and violet. Now a substance
of a pure yellow colour, and exercising its absorption therefore, a;;

such substances do, on the more refrangible rays, would not show a
pure red fluorescence. Either it would be non-fluorescent, or the
fluorescence of its solution would contain (as experience shows) rays
of iefrangibilities reaching, or nearly so, to the part of the spectrum at
which the fluorescence, and therefore the absorption, commences ; and
therefore the fluorescent light could not be pure red, as that of chloro-
phyll is found to be even in the blue and violet. The yellow substance
separated by M. Fremy, by the aid of neutral reagents, is, in fact,

non-fluorescent. Hence the powerful red fluorescence in the blue and
violet can only be attributed to the substance exercising the well-known
powerful absorption in the red, which substance must, therefore, power-
fully absorb the blue and violet. We can affirm, therefore, a priori,
that if this substance were isolated it would not be blue, but only a
somewhat bluer green. The blue solution obtained by M. Fremy owes,
in fact, its colour to a product of decomposition, which when dissolved
in neutral solvents is not blue at all, but of a nearly neutral tint, show-
ing, however, in its spectrum extremely sharp bands of absorption.

CAPTAIN ERICSSON'S REPLY TO CAPTAIN TYLER'S (R.E.)
CRITICISM ON THE MONITORS.

Capt. Tvler, of the Royal Engineers, in a lecture before the United
Service Institution, Jan. 18, 1864, delighted his hearers by assuringthem
that "the turrets of the monitors and their port-stoppers were effective
principally in preventing the guns from being worked." He further
stated that the report of Secretary Welles " confirmed the worst
estimate that we (the English) had formed of them." The un-
prejudiced lecturer further told his hearers that "the only Federal vessel
that had ventured within 700 yards of Fort Sumter, the Keokuk, had to

be withdrawn in a sinking condition, and afterward sunk. The 11-inch
guns proved too much for the 11-iuch turrets of the Monitors," added
the lecturer, leaving his hearers to infer that the Keokuk was a monitor
whose turret and hull had been riddled by Confederate balls. It

will be borne in mind that this statement was made on the 18th of
January, 1864, on an occasion of more than ordinary gravity, the subject
under consideration being the great national question of harbour
defence and the fortifications at Spithead. Capt. Tyler produced charts
showing that there were three distinct channels, varying from 1,000 to

3,000 yards in width, open to an enemy's vessels, and which channels
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he said could not be obstructed, yet, as the Keokuk had been sunk at a

distance of 700 yards, these channels could not be entered by our iron-

clads.

It -will not be attempted to dispel Capt. Tyler's delusion, nor question

the soundness of his argument in proof of England's security. The object

is simply to point out that he has grossly misrepresented our naval

achievements. The fact is the Royal Engineers have been forced to

admit the impregnability of our turrets and port-stoppers—hence their

annoyance. The brevity of the action -with the Confederate iron-clad

Atlanta has shown that the "cheese-box on a raft" is something more
than a mere Yankee notion. The English artillerists are surprised to

find that while they require twenty men to handle a 10-inch gun on land,

our enormous pieces of 15-inch calibre are handled on board of the

monitors with half a dozen hands—a single man only being required to

point these guns. But more surprising still, the turrets and their port-

stoppers offer absolute protection to guns and gunners.

The lecturer of the 18th of January knew that the monitors had been

repeatedly engaged with the Confederate batteries at short ranges,,

since the first conflict at Charleston, and he well knew at the time

when he addressed his audience, that upwards of 2,000 shot had hit the

monitor fleet. The Patapsco, it was well known at the time, had been

in twenty-eight engagements, yet nothing had been destroyed within her

turret, and not the slightest derangement caused to her machinery.

These stubborn facts Capt. Tyler cannot grapple with, and therefore

tells his hearers what happened during the first brief trial of the new
system, under fire at Charleston in April, 1863. A port-stopper which
had been placed too near the turret in one of the vessels, stuck. The
application of hammer and chisel for half an hour removed the difficulty.

Not a single accident of the kind has occurred during the whole siege,

not a pound of Confederate metal has entered through plates or port-

stoppers, and yet an officer in Her Majesty's service, before an audience

composed of distinguished persons, ventures to state " the turrets of the

monitors, and their port-stoppers, were effective principally in prevent-

ing the guns from being worked," and that the Confederate guns
" proved too much for the 11-inch plates which composed the turrets of

the monitors."
Comment is abstained from, but the English people are advised

not to be lulled into security by assurances based on professional

conceit and ignorance. Their neighbours over the Channel have
fully proved that iron-clads, of the European type, are unfit to

fight at sea, and that notwithstanding M. Xavier Raymond's
splendid account of their success, written to order for Revue de
Deux Mondes, just published, something better must be contrived.

Accordingly, the Emperor of the French, through his agents, is

taking a very careful look into our turrets. England will do well to

do the same ; for with a single opponent at Cherbourg, such as our
large turret vessels, with their 15-inch thick iron protection to their

enormous guns, and lOJ-inch side armour, backed by nearly four feet of

oak. the Warners, Black Princes, and Prince Consorts, could not hold

the channel for a single day. The experiments conducted at the

Washington Navy-yard established the fact long ago, that the 4J-inch

plating of the European iron-clads with its thin wood backing, affords

no protection against the enormous weight of ordnance which is part of

the monitor system. The result of the recent trials of armour plate

instituted by the Navy Department, will amaze our Trans-Atlantic
rivals. The news of the fate of the famous 6 inch solid armour plates,

considered by the French as impregnable, will be most unwelcome.
The utter demolition of Messrs Petin and Gaudit's 6-inch plate at the
first shot from a lo-inch gun at Washington Navy-yard, on the 10th of

February, 1864, will form an epoch in the history of iron-clads. The
small bore and high velocity theory has received its quietus by this

last practical mode adopted by the Navy Department for settling the
question. Much credit is due to the Assistant Secretary of the Navy
for his persistent course in adhering to the large smooth bore principle,

the successful application of which now enables us to defy all European
iron-clads.

It would appear that the great problem is nearer to solution than has
been supposed. We have guns that can tear to fragments 6-inch solid
armour plates at a single shot, and therefore fully adequate to crush in
the sides of any European iron-clad. These guns are operated within
impregnable iron cylinders 15 inches thick, which at the will of the
gunner turn to any point of the compass. These cylinders again are
placed on vessels, which, whilst they present a very small target to the
enemy'3 fire, are protected by ten-inch side armour, backed by timber
from three to four feet in thickness. In regard to speed, those who are
be3t informed expect that our large turret ships will be very fast. All
speculation is, however, abstained from on this point, since the Dictator
will be under steam by the end of April. It will be proper to add that our
rivals have frequently asserted that our small monitor vessels would be
useless for defensive purposes, notwithstanding their heavy and well-

: 1 gun.3. They have boasted of their superior speed, and told us
that their warriors would run down the small monitors, pass our forts

and come up to our wharves.
No. 154.—Vol. XYU.

It has just occurred to them that their armoured ships draw 25 feet

water, while the monitors only draw 10J feet, and that the gunner in a
monitor turret, safe on the shoals along the main channels, can unmo-
lested and at short range, put his 15-inch shot through the insufficient
armour of the intruder.

The Secretary of the Navy intends to send the Dictator on a trial

trip across the Atlantic next Summer. Capt. Tyler is then advised to
visit the American iron-clad to learn if turrets and port-stoppers, as
built in the United States, are " effective principally in preventing the
guns from being worked."

[The preceding communication has been forwarded to us direct from
Captain Ericsson, for publication. AVe are not quite sure that we are
justified in giving place to a document which is in some places couched
in language scarcely civil. That Captain Ericsson is "an inventor,"
touchy and jealous at having his inventive property exposed to
criticism, or, as he deems it, slight or misrepresentation, does not excuse
this. We must add that the braggadocio style of the whole letter, so
completely in keeping with nearly every utterance from the Northern
States on warlike matters, will as little tend to persuade people in
Great Britain of the unimpeachable perfections of revolving turrets,

etc., as the want of success that their operations at Charleston and
elsewhere have met with.
When the Dictator, and a few more of the turret ships, shall hare

actually got safely across the Atlantic, and shall have shown themselves
in European ports, in autumn and winter, we shall be less credulous
than while the proof of their navigable capabilities rests on the secretary
of the navy intending to send one of them over next summer.
These turrets are one thing ; and, as to their merits, our own opinion

is, we confess, very much that of Captain Tyler. Whether right or
wrong, as the future will prove, those in England who best know that
gentleman are not to be easily persuaded that he is a " prejudiced
lecturer," nor likely to labour under much delusion on any subject.

The use of smooth bored guns of great calibre, throwing spherical
steel shot of great mass, and at moderately high velocities, instead of
drilling holes by small bore rifles with smaller projectiles, driven at

practically unattainable velocities, is quite another affair. In this, we
are quite satisfied the Americans and Captain Ericsson are right. We
have ere now again and again advocated this. The Mersey Company's
gun, and the large Armstrong shunt, firing round steel shot, have
demonstrated it long since to every scientific and unprejudiced man, at

the Shoeburyness targets ; and the proof would have been acted
on too, had it not been for jobbery and favouritism, and delusions
kept up by various " stories of the guns."]

—

Ed.

AUXILIARY STEAM TENDER.
{Illustrated by Plate 312.)

Ouk plate this month represents a longitudinal vertical section of an
auxiliary steam tender and locomotive engine, invented and patented
by Mr Archibald Sturrock, the well-known engineer to the Great
Northern Railway Company. The main object of Mr Sturrock's inven-
tion is to utilise the adhesion derived from the weight of the tender as

a propelling power, in addition to the power of the engine, thereby
obviating the loss occasioned by the heretofore useless dead weight of

the tender. Mr Sturrock has attained the objects in view in a very
simple and satisfactory manner, namely, by the mere fitting of a pair of

auxiliary cylinders and engines on to tie tender, and connecting them
in the ordinary manner with the wheels of the tender, all or some of

which are coupled together by the usual, coupling rods. The steam
for the tender cylinders is obtained from the same boiler which
supplies the engine power, the fuel box of which is enlarged, as

desired. In order to condense the waste steam of the tender engines,

and to heat the feed water in the tender, the water tank is made with a
false bottom, and the exhaust steam enters the chamber so formed
between the two bottoms. Or in lieu of having a false bottom in the

water tank, the waste steam is caused to circulate through a coil or

series of pipes carried through the water in the tender, as shown in the

Plate. It is obvious that the water in the tank will, in either arrange-

ment, become heated. The steam which is condensed in the chamber
or pipes is caused to return into the tender, and is forced by the usual

feed pumps into the boiler.

A represents one of the pipes for conveying steam from the regulator,

b, to the tender cylinders, c. They are carried outside the boiler and
under the foot plate, where they join the valve chests of their respective

cylinders. The exhaust is conveyed by the pipe, r>, to the condenser,

e, which consists either of a number of tubes passing through the water
in the tank, as shown in the engraving, or it may be otherwise con-

structed. Where the tubular arrangement is adopted, the several tubes

are connected at each extremity with a chamber or box, //', to the

latter of which a pipe, p, is fitted, for conveying the uncondensed por-

tion of the steam into the atmosphere, a is the crank or driving axle

p
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of the tender, and n h are outside cranks fitted to the leading and
trailing axles, the whole being coupled by the usual coupling rods.

The return of the condensed steam into the tank is accomplished in a
simple manner, by placing over the escape pipe, f, a short pipe, p1

, of
larger diameter, provided with an internal baffle plate, situate imme-
diately above the mouth of the pipe, r. In the top tank plate, and
within the pipe, f 1

, a number of perforations are made, so that the water
or condensed steam which is forced up the pipe, f, and caused to
impinge against the baffle plate, will fall to the bottom of the outer
pine, F 1

, and will pass through the perforations into the water tank of
the tender.

Engines fitted with auxiliary tenders have been daily at work on the
Great Northern Railway, dragging from 33 to 50 percent, increased load
since the 27th of May, 1863, with perfect success, and have run up to date
upwards of 120,000 miles without any increase in the number of
casualties. They have been ruDniug also on the Manchester, Sheffield,

and Lincolnshire Railway since the 16th of August last with still

greater success, owing to the local circumstances of that line. The
drivers find no practical difficulty in attending both engine and tender,
and no additional assistance has been rendered to them. The expense
of adapting a new engine and tender to this system does not exceed
£400 over and below the cost of an ordinary G. N. R. Goods Engine
and Tender, whilst two tenders will work three engines, and hence a
considerable reduction in the outlay for tenders is obtained. The extra
cost for fuel, at 7s 6d per ton, does not exceed 4d per mile, whilst the
increased expenditure for repairs is fully covered by Id per mile.

Our plate represents an engine, the fire box of which has been en-
larged and altered so as to increase the superficial grate area from 16J
feet, obtained in the ordinary fire box (shown by dotted lines,) to 26J
feet, the alteration not adding more than 10 cwt. to the weight of the
engine.

By the arrangement shown, no alteration beyond the fire box
is required, and the dimensions are applicable to all English

• goods engines when a new fire box is being put in at an excess of
cost over the ordinary fire box of £50. Another important feature is

that the auxiliary tender being heavier than the ordinary tender, and
having all its wheels coupled, thus bringing the whole of its adhesion
instantly into action, becomes so powerful a break that the driver has
more command with it'over a train 50 per cent, heavier than over an
ordinary train braked with the ordinary tender, and, hence, no extra
break van or guard is required. It is further urged by the inventor
that, by this system, single lines may be worked to much more advan-
tage than at present from the reduction in the number of trains, and
that the present double line railways may be kept much longer open for

increased traffic.

SPOKED AND DISC WHEELS.—No. II.

It follows from the preceding investigations, that if the wheel itself

were positively inflexible, the smallest diminution or increase of the
diameter of the wheel under or over that of the interior of the tyre,

would either convey a diminished or increased pressure upon the
interior surface of the tyre, the latter of which represents the energy
tending to burst it.

The question arises, Are disc wheels elastic? It is absolutely
necessary to obtain exact knowledge on this point.

In spoked wheels, the total pressure of the tyre spreads itself over
nine double spokes, that is eighteen single ones, therefore the energy of

compression of the tyre that each one of these supports, will be ex-
pressed by

580052 kil.

-jg = 32225 kilog. (9)

the dimensions of the spokes being generally

—

m.
Length 0290
Breadth, 0073
Thickness 0-045

According to M. Morin, the weight which each square centimetre of

the section of the spoke would support, would be relatively to the pre-

ceding conditions = about 600 killograrumes, giving therefore

support it, and if, as is seen, that the centre of the wheel can support a

strain five times less, it will follow that the iron of the tyre will endure

a tension which would correspond to the resistance offered by the

wheel itself, and also it will be diminished in a proportion corresponding

to the yielding or bending of the spokes at the time of putting on the

tyre. It should be admitted, that in wheels, the spokes of which are

straight, and of a thickness of 15 millimetres, the tyre could not

exercise an energy beyond 2 '40 k. for each square millimetre of its own
section, and that this would always be either above or below this

amount, in a proportion corresponding to the stiffness or flexibility of

the spokes. It is then enough to state, that spoked wheels do not

offer to the binding energy of the tyre a resistance sufficient to utilise

the entire holding action it affords.

In the conditions of maximum pressure, the power that it would be

necessary to exert to cause the tyre to slip on the wheel, would be

36450 kilog., taking 3 as the co-efficient of friction.

It becomes then advantageous to increase this binding energy by the
insertion of five or six bolts or rivets, which for this purpose are usually

of 0m. 035 diameter, and possessing a capability to resist shearing of

about 50,000 kilog.

The tyre influencing and exercising ordinarily, at the time of being

put on the wheel, a pressure far greater than that which it (the wheel)

can support, since with only a slight difference of the diameter there

results an error which, by precaution, is always very great, in conse-

quence of the bending of all, or of one part of the spokes, thereby pro-

ducing an eccentricity of the journal with the circumference of

the tyre.

Disc wheels, on the contrary, are never out of shape, and present, at

each point of the circumference, an equal resistance, which is greater

than that of the wheels with spokes, and they have tyres and journals

always concentric. The author has sought to determine the elasticity

of a disc wheel by calculation ; but precedents and formulae are wanted
to enable him to apply himself to the case, it has, however, been managed
by proceeding experimentally, and much assistance has been obtained

by the facilities and good feeling that he has met with at the works of

the Orleans Railway Company.
From the following it will be seen how powerful the contraction of

the tyre is, and how inferior the resistance of the centre of the wheel is

to it
;
guided by these calculations, it has not been hesitated to put on

the tyre of a disc wheel, avec un ecart de diametre, of 7 millimetres.

The tyre was 55 millimetres thick, with 127 wide. The centre of

the disc wheel, furnished par la Societe la Providence, had the following

dimensions

—

7c, 5 X \<h 5 X 600 kilog. = 6.750 kilog. (9)

of contraction, so that the tyres could exercise upon each spoke a pressure

of 32225 kilog., but exercising in reality only about 6750 kilog., that

is to say, a fifth or thereabouts, which would reduce the entire energy
exercised by the tyre upon the felly to 18 X 0, 750 kilog. := 121,500
kilog. ; but it is supposed that the pressure which the tyre can effect, in

the conditions about to be shown, that the centre of the wheel can

Internal diameter,

Breadth of the felly,

Thickness of the rim of the felly,

Thickness of the side, near the felly,

Weight of the disc

Weight of the tyre,

,0 920
082

0013
0013
130k-

192k.

The wheel as well as the tyre was new
;
this last, made of iron and

steel, had been furnished by M. Verdier.

In order to see whether or no the tyre could contract the disc wheel,

three gauges were prepared, the first with points at a distance apart of

Om.65, the second at 0m.40, and the third at 0m 36.

These measures, applied to the disc, equidistant from the centre on a

diametral line, have been, as well as the diameters, set off with all

possible care, and verified by many repetitions.

It was found on taking the tyre from the furnace the first time, that

the dilatation was not sufficient ; it was then put back in the furnace

and brought to a red heat, then put over the wheel, where it was left

until its temperature was reduced to that at which the tyres are tempered.

Taken out of the water, it was found sound, and the following statements

are made concerning the body of the wheel :

—

The diameter of the wheel had diminished 5 millimetres.

Two points, distant Om.65, were drawn together 2'5 millimetres.

Those distant 0m40 were drawn together 15 millimetre.

Those distant Oin.35 were drawn together J millimetre.

These show, in the most complete manner, what it was wished to

establish—the elasticity of the disc wheels.
As regards their resistance, it can be said that it is proportionate to

the power of contraction of the tyre : : 2 : 5 since the tyre is enlarged

2 millimetres, whilst the wheel has diminished 5 millimetres; it is

equally true that the tyre having stretched to its limit of elasticity,

had attained a permanent lengthening which ought to be deducted from
its total, to have the force vine of the tyre left free.

In order that a tyre, put on a disc wheel, might cease to be affected

by it, it is necessary that it be lengthened ; but the resistance of the
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iron being sensibly the same towards the traction as towards the crush-

ing, the weight of a wagon has no bearing with the force that it would
be necessary to exercise to produce that lengthening.

( To be continued.')

SCOTTISH MATTERS.

Upon turning to matters going on in Scotland, one cannot avoid being
struck with the rapidly growing industry of the Clyde. The following

statement of matters will show pre-eminently the large amount of iron

shipbuilding going on here.

Messrs Scott and Co. have recently launched a paddle steamer for the
" Nassau trade." She was named the Ivanhoe. Her length is 210ft.

;

beam, 20ft. ; and depth of hold, 12ft. She will be engined by the

Greenock Foundry Company.—The Peruvian has made a satisfactory

trial trip, having •' ran the lights " in 60 minutes. Messrs Kirkpatrick,

MTntyre and Co., of Port-Glasgow, have launched an iron paddle-

steamer—length, 231ft.; breadth, 26ft.; depth (moulded), 1175ft. She
is to be engined by Messrs Fawcett, Preston and Co., Liverpool, with
two oscillating engines of the collective power of 180 horses, and is

calculated to attain a high rate of speed.

The General Outram, a screw steamer built and engined by Messrs
Blackwood and Gordon, Port-Glasgow, under the superintendence of

Mr Matthew Hodgert, for Messrs Fulcher, Cooper and Co , Liverpool

and Bombay, has proceeded down the river on her official trial. The
dimensions of the General Outram are as follow :—Length of keel and
forerake, 155ft.; breadth, 22ft.; depth of hold, 10ft. 6in.; tonnage
(builder's measure), 365 tons. On reaching the Cloch Light the flood

tide had set in about two hours, which gave the very worst of the

tide against her ; notwithstanding which she ran the distance between
the Lights in seventy-one minutes, being at the rate of 11 J knots, and
fully 1J knots above her guaranteed speed. Afterwards the vessel

proceedfed out as far as Piadda Lighthouse, and returned to Port-

Glasgow about 6 p.m., the engines never having been stopped from the

time she left in the forenoon. She is to be under the command of

Captain Mains, late of the John-stone Castle. Messrs Caird, of Greenock,

have launched the Fox, the second of the new fleet of steamers building

upon the Clyde, for Messrs Burns' mail service between Scotland and
Ireland, and when ready for sea will be one of the most complete
specimens ofnaval architecture afloat. The mail service will be conducted
during the ensuing season by the paddle-steamers Wolf, Roe, Fox,
Lynx, and by the screw steamer Beagle, now building at Messrs Todd and
M'Gregor's yard, and which is to act as a tender to the mail line.

Messrs Charles Connell and Co , Overnewton, have launched from their

west shipbuilding yard, on Saturday, a screw steamer of 450 tons. She
is owned by Mr Piobert Little of Greenock, and was christened the

Macedon. She proceeds to Greenock to receive her engines, which are

being supplied by Messrs Caird and Co. Messrs M'Nab and Co. of

Greenock, have launched a screw steamer named the Emma, of the

following dimensions :—Length, 155ft. ; breadth, 21ft. Sin. ; and bur-

then 340 tons. Her engines are 50-horse power. She is intended for

the " Nassau trade." The paddle-steamer Dumbarton has had her

compasses adjusted at the Garloch. She was built by Messrs Denny
and Co. of Dumbarton, and is intended for the China trade.

Messrs W. Denny and Brothers have launched a fine iron paddle-

steamer of 2,040 tons burden, builders' measurement, and which
is to be fitted with engines, by Messrs Denny and Co., of 400 horse-

power nominal. The owners are Messrs Jardine, Matheson and Co.,

London, and the vessel is intended for the Chinese river and coast trade,

for the requirements of which she is specially adapted. The first of two
large steamers, intended for the passenger trade between Quebec and
Montreal, is now in course of construction by Messrs Barclay, Curie and
Co., in their yard at Stobcross. They are being built from a fine New
York model, and the work upon the first of them, the Quebec is now in

a forward state Her dimensions are :— Length of keel, 285ft. ; breadth
of iron hull, 34ft. ; and lift, depth of hold. The decks are to project

over the sides of the hull, and will be 60ft. across. On the main deck
there will be a large and beautifully fitted-up ladies' cabin, offices,

luggage room3, engine-room, &c. Above the main deck there will be
another deck, also 60ft. broad, extending the whole length of the vessel.

This upper deck is to be devoted entirely to cabin passengers. On it

will be the grand saloon,* 200ft. long, which is to be fitted with rich

furniture, mirrors, &c. The state rooms are to be ranged on each side

of this saloon, leaving a passage outside for a promenade. The engine
to propel the vessel is to be a single cylinder beam engine. The
cylinder is to be 60in. diameter, and lift, stroke, and will be supplied
with steam at 45 lb. pressure from two boilers. The paddle wheels will

be 32ft., diameter, with floats 10ft. broad. The engine will work up to

1,500 horse power, and is expected to propel the boat at a speed of

twenty miles an hour. The other boat to be laid on after the Quebec
will be the same in all respects. Both these steamers, with all on board,

will draw only about 5ft. of water. They are being built under the
superintendence of Mr William Inglis, a Canadian engineer. When the

Quebec is finished she will be taken asunder, packed up, and shipped to

Canada. Messrs J. and B. Swan, Kelvindock, have launched an iron

screw steamer of the following dimensions, viz., length, 87ft. 6in.;

breadth, 19ft.; depth, 9ft. She was named the Argyll. The vessel is

intended to ply with goods and passengers between Glasgow and the
West Highlands, via the Crinan Canal. Her machinery is by Mr John
Smith, Garscube Engine Works, Glasgow. The Penguin, owned by
Messrs G. and J. Burns, and designed for the Liverpool trade, has
lately sailed down the Clyde on a trial trip. It is reported that the
Dublin and Clyde steamship Lord Clyde, has been taken up by Govern-
ment to carry troops, and that the new steamer Earl of Carlisle will

be put upon her station during the course of next week.
We cannot, however, turn away from shipbuilding without noticing

that Mr J. D. Napier, late manager with Messrs R. Napier and Sons,
was entertained at dinner at Glasgow, recently, by a number of his

friends in view of his departure for London, where he is about to occupy
a high position in connection with the Millwall Iron Shipbuilding Com-
pany. The chairman on the festive occasion in proposing the toast of

the evening, said, after thoroughly studying marine engineering, Mr
Napier removed for a number of years, and afterwards journeying abroad
he gained an experience, which would, doubtless, prove of inestimable

value to him in years yet to come. On his return to Glasgow he
joined the shipbuilding firm of Messrs Robert Napier and Sons, and
what he had done, as well as what had since been achieved in the
establishment with which he connected himself, was well known to all

present. It was unnecessary to revert to the history of the past—to

the successful building and launching of the Black Prince, sister ship to

the Warrior, in which Mr Napier had taken such a creditable part—to

the Scotia, one of the finest vessels of which the Cunard fleet could

boast—or, speaking of river steamers, to the Neptune, which was quite

equal to any vessel that had ever been turned out on the Clyde.

To turn to railways, it may be stated that at the half-yearly meeting
of the Busby Railway Company the directors reported that the works
had been on hand since last autumn, and had made some progress.

The works of the Blane Valle}' Railway have been commenced by Messrs
Barr, and it is expected that they will be vigorously pushed forward
during the ensuing summer. A number of plans have been served upon
proprietors and tenants, and consents to the company's taking posses-

sion have been obtained from several. Annexed is a short extract

from the last halfyearly report of the Directors of the Greenock and
Weymss Bay Railway Company— " Delivery of the timber for the pier

has been delayed longer than was anticipated, but your directors have
received tenders for the erection of the pier, and are about to contract

for its construction. Your directors have observed with satisfaction

that the Wemyss Bay Steamboat Company (limited), has been organ-

ised to run steamboats between the terminus of your railway at Wemyss
Bay and the various places on the coast, which the line is chiefly to

accommodate. This cannot fail to be of great importance to the interests

of your company." At the fourteenth ordinary meeting of the share-

holders in the Portpatrick Railway. Company, the chairman (Viscount
Dalrymple) in moving the adoption of the report, expressed his regret

that the local traffic had not been so good during the past half-year as

was to be expected, owing to the very heavy depression amongst
agriculturists ; but he hoped that better times were in store for them.
It was with great regret that he saw. the steamboat service with Ireland

discontinued, because, although not remunerative, he had no doubt that

if continued it would pay well. The most important thing which had
taken place during the last half-year in the company's affairs was the

arrangement come to with the Caledonian Company to work the line

for 43 per cent. At the eighth ordinary meeting of the Dumfries and
Lockerbie Railway Company the engineer (Mr Miller) reported that the

company had compromised the claims of Mr Aiton, contractor for extra

work in additional bridges, increase of earthwork, and the heavy rock
cuttirrg at Lockerbie, for £5500. The passenger platforms had been
found too short for the length of the trains, especially on Dumfries
market day, and they had been extended to 100 yards in length ; the

extension of the Dumfries Goods Shed would also be necessary. The
Bridge of Weir Railway has been examined by Captain Rich, the

Government Inspector, and certain alterations suggested are now in

course of execution ; the traffic will be shortly commenced.
Immediately after the last general meeting, the Directors of the Port-

patrick Railway addressed a communication to the Board of Trade,

requesting to be informed as to the progress of the harbour works at

Portpatrick, and the time when the improvements would be completed
;

and they received a reply to the effect that the engineer-in-chief reported

the works connected with the completion of the basin, and the deepen-

ing of the channel would be completed about May or June next. The
works have since then been prosecuted with increased energy, and the

directors trust that the anticipations of the Government engineer may
be realised ; but in the present aspect of the works it is not advisable to

make arrangements for putting steamers on the Portpatrick and
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Donaghadee route until some more distinct assurance is given of the

time when the harbour will be ready for the admission of suitable vessels.

The " Clyde Shipbuilding and Engineering Company " has been

organised for the purpose of purchasing and extending the business of

Messrs Smith and Rodger, Arrangements having now been made to

accept a tender from Messrs York for the construction of an esplanade

at Greenock, the works will be at once proceeded with. The cost is

£15,500, and the .works will occupy nearly three years in their comple-

tion. At the last monthly meeting of the Glasgow Association of

Assistant Engineers, Mr J. L. Gunliff read a paper on floating docks.

Mr < unliff shortly sketched the various plans proposed for these docks,

alluding to .various patents taken out, and finally gave a minute de-

scription of .floating docks built by Messrs Randolph, Elder, and Co., of

Glasgow.

ON" THE DETERMINATION OF THE FORM OF A SHIP'S HULL.

Br Edwaed:Sasg, F.R.S.E.

The investigation -of that shape of a floating body which shall encounter
the least resistance when moving through the fluid, is attended with
difficulties of the highest order; so much so, that while ,many other

problems of mechanical optimism have been resolved, this one ihas

scarcely been more than glanced at.

Unable, with all the aids which the higher calculus can give u=, to

discover ihe laws which regulate the motions of the particles of a dis-

turbed fluid, we are stopped at the very threshold of the inquiry ; and
any slight attempts to penetrate the obscurity which shrouds the whole
subject, have had to be founded on gratuitous assumptions.

When such is the case in regard merely to head-way resistance, the

problem, To discover the bestformfor a ship's hull, must be hopelessly

intricate, seeing that many other matters have to be taken into con-

sideration. Thus the power of carrying sail before the wind or on a
tack, the resistance to lee-way, the rolling, the pitching, and sundry ct

ecleras, have to be added to the essential requisite—the combination of

speed with tonnage.
If we were able to put all these conditions in the shape of equations,

and thence to deduce the optimum form, the result would necessarily

be expressed by an analytic equation of the general type <p (x, y, z,) =0,
indicating a relation among the three co-ordinates x, y, z, of each point

in the surface.

Now it is a general feature of lines or surfaces obtained from algebraic
formula?, or from mechanical or geometrical gencses, that their curva-
ture changes gradually from point to point. They have no harsh angular
turnings, nor yet any abrupt transitions from one kind of curve to

another ; wherefore we may safely conclude that smoothness and beauty
of lining must characterise the optimum form of a ship's hull. A con-
viction of this truth is practically expressed by the great care which
naval architects bestow upon their ships' lines.

The beauty of lines obtained from mechanical geneses may be illus-

trated by a few examples :—If we twist one side of an elastic rubber
packing-ring, as if trying to turn it inside out, the ring takes and keeps
a graceful waved form, its edges exhibiting four lines of double curva-
ture most beautifully combined. Or if, having attached a polished ball

to one end of a wire, we secure the other end in a vice, and cause the

wire to vibrate, the path which the ball traverses, made visible by the

reflection of a light from its polished surface, takes singularly graceful

forms, passing gradually from one phase to another.

Again, to come nearer to our present subject, if, keeping two slender
taper rods asunder by a stay, we bring their ends together, there results

the outline of a caique, well known to combine elegance of form with
swiftness in rowing, but possessing the disadvantages of rolling heavily,

of drifting to leeward, of hardly lying within ten points of the wind,
and of being unmanageable right before it.

If now, instead of merely bringing the ends together, we lace them
tightly, we obtain the type of the Northmen's boat, capable of tacking
within five points of the wind, and of scudding before it.

Though we are unable to deduce, by a synthetic process, the best

form from the known laws of hydraulics, it does not follow that we are

debarred from attempting to represent the hull of a ship by moans of an
equation. Long experience and many trials have led shipbuilders to

certain classes of forms as combining the various qualities which are

desirable, and it is but reasonable to suppose that the improvements
which have been introduced tend iu the direction of optimism ; so that

the proposition. To discover some consistent genesis from which the

whole details of the outwardform may be deduced, may well be enter-

tained, both on account of the possibility of its solution, and of the

important aid which it may be expected to give us.

This view of the matter forced itself upon my mind while attending
the lectures of Professor Leslie, in 1821 ; and I made many attempts
without being able to obtain a foimula giving even a rough approxima-
tion to what was wanted. From time to time these attempts were

repeated, and at last the subject was dropped in despair. Three and
thirty years afterwards, while engaged with some speculations in a very
different branch of science, an idea occurred to me which led to the
renewal of my early trials, and I have ultimately found a class of
analytic expressions representing with wonderful fidelity the various
forms that have been in use.

The well known plasticity, if we may so call it, of analytic formula?,
may be exemplified by the ordinary complete equation of the third
degree, viz., Ax3+ Bx1y+Cx1z+ ~Dxy*+ 'Exyz+'Fxz2+Gy3+Hy*3+ li/z'

+Kz3+ La;2+ Mary+Naz+ Oy*+ Pyz+ Qz2+ Kx+ Py+ Tz+\—0, which
represents a variety of curved surfaces so great that even the classes of
them can hardly be enumerated

; or by the mechanical equations x= a
sinpt; y= b si?i(qt+v); z = c sin (rt+v), which, by changes in ihe
values of a, b, c, p, q, r, u, v, may be made to give any one of the
endless variety of curves produced by the simple vibrations of elastic
bodies.

The equations which represent the hull of a ship, and which I propose
to designate by the name of Scfnct equations, from the Arabic word for
a ship, are even more plastic, only a minute proportion of the forms
produced by them being applicable to the purposes of naval architecture.

In order to obtain a complete mastery over these formulae, I have
projected a series of models, for which various values are to be assigned
to the constants. The first of these, intended to represent a clipper
ship, has been finished, and may serve to show with what degree of
'fidelity the formula may be made to bring out the desired shape. As
was to be expected of a first trial, this model presents some slight pecu-
liarities, which it is desirable to amend. For this purpose, the effects

produced by .a change in the constants of the formula are studied, the
calculus of variations being used, if need be, and thence new values are
obtained, so as to bring out, or press inwards, the surface to the required
degree. In this way the second trial may give us exactly what is

wanted.
These remarks, and an inspection of the model, are sufficient, in my

opinion, to confirm the assertion, that the representation of a ship's hull
by means of an analytic formula is possible. 1 now proceed to point
out some of the advantages of the system.
The first class of advantages are those which it gives to the designer.

When the general dimensions and character of a vessel have been
resolved on, the design is usually worked out somewhat in this way :

—

A model is made by binding firmly together a number of layers of wood;
this mass, having been fashioned by chisels and gouges to please the
eye, is finished with rasps and sand-paper. When these layers are
separated, they show the horizontal sections or water-lines, which are
afterwards magnified on the full-sized moulding floor.

From these horizontal sections the vertical or frame sections are pro-
jected. Any irregularities which may be observed in these are remedied

;

thence the water-lines are retouched; and this process of alternate
amendment is continued until the designer be satisfied. For greater
security, sections by vertical planes parallel to the keel, and also diagonal
sections, are sometimes taken ; and when all these lines have been
made smooth, the design is complete. These tedious operations are but
the practical enunciation of the well-known law, that every section of
an analytically determined curved surface is an analytic curve.
The algebraic process is this :—The general outlines in plan, profile,

and transverse section having been sketched out, and the characters of
the stem and stern determined on, a formula is made up under the
guidance of previous experience. From this formula the leading sec-
tions are computed. If these be unsatisfactory, the formula is amended,
the computations are repeated, but for a greater number of points and
sections, and thus a satisfactory result is obtained.

When the constants have been finally settled, any required section,

horizontal, transverse, longitudinal, or oblique, can be computed, and
that to any required degree of precision.

The formula thus, so far from being a restraint, becomes a tool by
help of which the designer can carry out his idea in the most perfect
manner. In itself there is no particular leaning to one kind of shape
rather than to another. It produces indifferently a round, a sharp, a
bottle-nosed stem ; a flat bottom or a sharp keel ; rounded sides, as in
the model, or sides so flattened as to deviate imperceptibly from straight
lines. What it most resolutely and effectively performs is this :—It

produces a surface gradually curved in every direction—a consistent
whole ; the bow being no longer on one principle, the middle on a
second, and the stem on a third scheme.
The next class of advantages are those affecting the actual construc-

tion of the ship.

The most convenient manner of recording the calculations is this :
—

Two sets of parallel lines are traced upon the sheer section—one set
horizontally, the other vertically— at such distances as may be thought
convenient ; the half-breadth of the hull at each crossing "is computed
and recorded at the proper place.

From this table it is easy to deduce and to delineate the size and
shape of each component part of the structure. The bevels, the curva-
tures, and every other detail, can be obtained with much greater ease
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and precision than by the old method, so that the builder is no longer

under the necessity of having a full-sized drawing, any more than the

architect of St Paul's needed a drawing board as long and as broad as

St Paul's churchyard.
The frames and ties may be all finished apart, may be stored up until

the building-slip be empty, and may then be at once put together ; so

that, per annum, a greater number of vessels may be turned out of the

building-yard than at present. Nay, it is possible to compute and trace

out the forms of the planks—to mark even the holes for the trenails or

rivets ; thus leaving little more than edge-dressing to be done at the

ship's side.

The table of dimensions is in the most convenient form for computing
the displacements at different depths, the position of the centre of

gravity, and the times of rolling and pitching. These are indeed

deducible directly from the formula, but the necessary integrations

present difficulties perhaps insuperable.

The third class of advantages are connected with the general improve-
ment of naval architecture.

The only way open to us for discovering those laws which ought to

regulate the formation of ships intended for different services, is to

watch narrowly the performances, and to contrast these with the pecu-
liarities of vessels actually built.

Models are of little or no use, for we cannot infer from the perform-

ance of a small, what would be that of a large craft, similar in shape.

It is more than probable that in this, as in other departments of

mechanics, a change of size requires to be accompanied by a change in

the proportions. A glance at the formation of marine animals may
satisfy us on this point. Among the small fishes and crustacean, we
find great dissimilarity and great complexity of structure. As we
ascend in the scale of size, the forms become simpler and less varied,

till the large amphibious mammalia, the seals and the whales, become
almost identical in general outline with the true fishes; the fore-paddles

doing the work of the pectoral fins, the hind-flappers replacing the
tails.

"While adverting to this subject, I cannot resist the temptation to

remark, that the general Sefinet equation may be made to produce even
the forms of fishes. Though prevented by the pressure of business from
having made the trials, I feel confident of obtaining the shapes of the
salmon, herring, or cod (minus, of course, the fins), nearly enough to
satisfy ichthyologists themselves.
Now, so long as ships are made by what is called "rule of thumb,"

we have the greatest difficulty in tabulating our experiences. The
length, breadth, and depth may be given ; the tonnage and the area of
the midship section ; but along with these we want the peculiarities of
the stem and stern, and, for the behaviour in a heavy sea, the dimen-
sions and configuration of the parts above the water-line. All that we
can do is to give names to the acknowledged classes of shapes, and to

enter them in our record book.
But when the shapes of vessels shall have been determined algebrai-

cally, the elements of the formula can be recorded against the perform-
ance of the ships, and definite conclusions may be drawn. Thus, when
the spread of canvas, its position on the spars, the pressure of the
wind, coupled with the results in tacking and scudding, shall have been
observed for ships of different formulae, we shall be able to make up
what are called equations of condition, by help of which the best
forma for general service or for particular destinations may be safely
determined.
Nor need the first experiments be made at haphazard ; we can take,

as our starting point in the race of improvement, the very best models
that have hitherto been found, while the essays at amendment may be
made with the utmost caution, since we can alter the data of our for-

mula? by the most minute quantities.

I do not think that I am over-sanguine in expressing the hope that
the adoption of the Sefinet method may soon change naval architecture
from being a business of mere taste and guess work, to be a branch,
and a very important branch, of exact science.

{To be continued.)

RECENT PATENTS.

IMPROVEMENTS IN MACHINERY EOR PUNCHING AND
SHAPING METALLIC ARTICLES,

Levi Dodge, Waterford, U.S.A.—Patent dated August 26, 1863.

Thb invention relates to the shaping and punching of metallic articles,
and is more particularly applicable to the manufacture of the heads or
" polls" of axes or hatchets, although it may be applied to other articles
requiring to be swaged and punched or perforated. The essential fea-
ture of the invention consists in the holding and compressing of the
metal to be shaped and punctured between shaping dies or matrices

Ho. 194.—Vol. XVII.

whilst the operation of punching is being effected. According to one
mode of carrying out this invention, the shaping is effected by means
of two hinged dies or matrices jointed to a vertically sliding block or

cross head, and pressed together when brought down, by the action of
fixed inclines, or otherwise, so as to nip or compress the metal to be
shaped between them, the dies being so shaped as to impart the desired
form to the metal under treatment. The hole, when required, is punched
id* the metal during the time it is held compressed between the dies, by
means of a stationary punch, upon which the metal is forced by the
descent of the dies ; or the dies may remain stationary, whilst the
punch is being forced into the metal held between them. The dies or
matrices are opened or separated on rising by means of arms attached
thereto acting against fixed inclined edges or projections in any con-
venient part of the machine. The power employed to force down the
sliding block or crosshead and matrices may be obtained from a hydro-
static press, or from the direct action of steam upon a piston, or by any
mechanical combination capable of giving the power required. In
making the heads of axes or hatchets according to this invention, they
are formed from a long length of bar, and severed therefrom when
shaped and punched. The cutting part is then welded to the head, and
the head is finally shaped and finished by being compressed between
another pair of matrices of the desired form.

Fig. 1 of the annexed engravings represents a side elevation of a
machine for shaping and punching the heads or " polls" of axes, accord-

Fig, l.

ing to this invention. Fig. 2 is a detail, on a larger scale, of the dies

and punch, looking at right angles to fig. 1.

A is the base or foundation plate of the machine, and E are two
upright standards secured thereon, in any convenient and well-known
manner. Near the upper part of these standards is supported, in suit-

able fixed bearings, the main shaft, c, upon one end of which is keyed a

large spur wheel, d, which gears into and receives motion from the

smaller spur wheel, e, fast on the driving or first motion shaft, f. This
shaft works in bearings in the pillow blocks, a, and is provided with a

fly wheel, n, and driving pulley, I. Extending from standard to stand-

ard, and working in suitable vertical guides therein, is a strong metal
sliding block or frame, K, to which a vertical reciprocating motion is

imparted by the eccentrics, L, keyed on to the main shaft, c, of tho

machine. These eccentrics work in contact with steel or gun-metal
bearing pieces, a, respectively bolted to the upper edge of the

block or frame, K, and to the under edge of a cross bar, m, forming a

part of such sliding block or frame. This bar, M, is connected at the

centre by a chain to one end of a counterbalance lever, n, which works
on a fixed centre, o, and has suspended to its opposite extremity a

counterweight, to balance the weight of the sliding block or frame, K,

and the parts attached thereto. On the lower edge of the sliding block

or frame, k, a number of recesses are formed, aud into these recesses

are fitted, so as to turn freely therein, the upper ends of the several

hinged dies or shaping matrices, q, these dies being arranged in

pairs, as shown in fig. 1. e are the pins which connect tho dies or

matrices with the sliding block or frame, and upon which they work
as fulcra or centres. The inner faces of these dies or matrices are

so shaped as to impart the desired form to the sides of the axe head or

poll, s are checks or side plates bolted to the opposite sides of the

sliding block or frame, k, for the purpose of retaining the hinged dies or

matrices in their places laterally. A strong bridle piece of metal, t, is

a
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placed across the lower edge of the sliding block or frame, between the

dies or matrices, forming each pair, and it is held in its place by the

cross bar, u, and nuts. The lower part of this bridle piece imparts

the thrust or downward pressure to

the metal to be punched and shaped,

as hereinafter more fully explained
;

and in some cases it may have a

recess formed therein, for the pur-

pose of forming the enlargement
on the head or "poll" when re-

quired for picks and similar tools,

v are the punches, which are here

shown as being fixed to the bed
plate, A ; they are each situate in the

centre line between the dies or ma-
trices of each pair, w are strong

blocks, also secured to the bed plate,

the inner edges of each pair of blocks

being inclined downwards and in-

wards to any desired extent from the

tops of the blocks, as shown at g
(fig. 2), the remaining portion of the

inner faces of these blocks being left

vertical, i are antifriction rollers,

connected by straps, k, to the

lower ends of the dies or matrices.

These rollers, by running along the

inclined flanges, I, when the dies or matrices are rising, cause them to

separate or open and release the metal held between them, x is a bar
attached to the sliding block or frame, k, upon which the rod or bar to

be operated upon is supported or allowed to rest when placed in the
machine.
The mode of operation of this machine is as follows. The slide block,

K, with its dies or matrices, being elevated, as shown at fig. 1, one
end of a heated bar of wrought iron to be manufactured into axe heads
or " polls," is introduced into the machine, over the punch, such bar
being allowed to rest upon the support, x. It is protruded sufficiently

far to bring its extremity a little beyond the stationary punch, v, so as

to present just sufficient metal to the action of the punch and dies as

will be required to form the axe " poll" or head. The bar having been
thus adjusted or placed in the near line, the sliding block or frame, K, is

caused to descend, by the action of the eccentrics, l, on the bearing
pieces, a, on a rotatory motion being imparted to the shaft, c. This
descent of the block, k, and dies or matrices, q, causes the latter to close

inwards upon and compress the two opposite sides of the bar, such clos-

ing of the dies being accomplished by their sliding down the inclined

surfaces, g, of the fixed blocks, w, the bar being forced downwards, in

company with the dies, by the pressure thereon of the bridle piece,

T. The inner faces of the dies project slightly forward, so that
when closed, as shown in fig. 2, the projecting part will pass slightly

under the part, T, and obtain a certain amount of bearing thereon.
As these minor projecting parts of the dies, q, are made slightly

concave, or rounded internally, they will by their lateral pressure
against the bar impart the rounded form to the sides of the axe " poll."

By the time the dies have descended to the bottom of the inclines,

g, and are about entering between the two parallel faces of the
blocks, w, the bar will be brought in contact with the stationary

punch, v ; and during the remainder of the descent of the dies, the bar
will be forced on to the punch, being at the same time held firmly at the
sides, to prevent bulging, by the dies, which are kept closed by the
parallel fixed surfaces, A, of the blocks, w. On the rising of the slide

block, k, the bar will be raised from off the punch, the dies maintaining
a firm hold of it until they arrive at the inclined parts, g, of the blocks,
w, when the roller, i, by running along the inclined flanges or ribs, I,

wiil cause the dies to open or separate and release the end of the bar,

which will be found to be perforated and shaped, without any bulging,
spreading, or splitting of the metal.

IMPROVEMENTS IN ENGINES FOR OBTAINING MOTIVE
TOWER.

James Whittaker, Walston.— Patent dated July 7, 1863.

This invention relates to the cylinders of steam and other motive power
engines wherein reciprocating pistons are used, and to the arrangement
and mode of working such pistons and their rods, and consists in em-
ploying two piston rods, one at each end of the cylinder, as well as four
pistons (a, b, c and d), in a cylinder having five portholes, for the
admission of the steam or other motive power, such portholes being so
arranged as to suit the kind of valves used to admit the steam or other
motive power. The pistons are coupled to the piston rods and to one
another in the following manner :—To the rod working through one

cylinder cover is coupled piston A, which is coupled by means of two
or more rods with piston c, such rods passing through stuffing boxes
in the intermediate piston b, which latter is coupled to the end of the
opposite piston rod, and to the same rod which passes through a stuffing

box in piston c, is coupled piston d. The pistons, a and c, will thus
move together, and similarly, the pistons b and D. The pistons are so

arranged with reference to each other and to the portholes that the
steam or other motive power is admitted between pistons A and b,

between pistons b and c, and between pistons c and D, as well as at

each end of the cylinder. By this arrangement, a double amount of

force is obtained from the same steam or other motive power employed
on its first admission between the pistons, and afterwards according to

the expansion of the same. The cylinder may be cast in one or two
parts according to the length of stroke of the engine.

The accompanying figure represents a vertical section of one modifi-

cation of motive power engiue cylinder constructed and arranged
according to this inven-
tion, and having four

pistons working therein,

in the manner herein-

before referred to. The
arrangement shown in

the figure is intended for

a compound engine, the

high pressure exhaust
steam being re-worked
and finally passed into

the condenser. A is the
steam cylinder made in

one piece, and provided

with top and bottom
covers, b, in each of

which is formed a stuffing

box, c. The cylinder is

provided with five steam
ports, numbered respec-

tively on the engraving,

1, 2, 3, 4, 5, and with
two separate sets of slide

valves worked by their

respective valve rods or

spindles, d, d 1
. epsh

are four pistons working
inside the cylinder; the
piston, e, is connected in

the usual manner with
the piston rod, I, which
works through the stuffing

box, 0, in the cylinder
cover. This piston, e, is

coupled by means of the
subordinate piston rods,

k, with the piston, p, the
rods, k, working through
stuffing boxes, b, formed
in the piston, o. This
piston, working in the
central part of the cylinder, and coupled by means of the intermediate
piston rod, l, with the piston, h; a stuffing box, c, being formed in the
centre of the piston, r, for the rod, l, to work through, m is the main
piston rod of the piston, h, of which rod the piston rod, L, forms a
prolongation or continuation. The rod, m, works in the usual manner
through a stuffing box, c, in the bottom cylinder cover, as shown. A
double crank is employed for receiving the motion of the several pistons,

the piston rod, i, being connected to one crank, and the piston rod, m, lo

the other crank; and when the pistons are in the positions shown in

the figure, the two cranks are supposed to be both on the dead centre on
diametrically opposite sides of the shaft. But, in place of arranging
the two cranks so that they both come on the dead centre simul-
taneously, it is preferred to place one crank at a slight angle to the
other, by which arrangement one crank will always be assisted by the
other when passing the dead centres. One crank is intended to

be connected with the piston rod, i, whilst the other crank,
which has a shorter throw, is connected with the piston rod, m ;

suitable crossheads and side rods being employed in making these connec-
tions. In the figure steam is being admitted from the high pressure valve
box, k, through the port, 1, between the pistons, E and o, whilst it is

exhausting from between the pistons, o and f, through the port, 2, into

the pipes, q, leading to the low pressure valve boxes, b. From these
valve boxes the exhaust high pressure steam re-enters the cylinder
through the port, 4, and operates between the pistons, f and n, whilst
at the same time steam is exhausting from behind the pistons, e and H,

at the opposite ends of the cylinder, into the condenser along the pipe,
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s, as shown by the several arrows. At the next stroke, high pressure

steam enters the port, 2, between the pistons, G and f, and exhausts

through the port, 1, from between the pistons, e and g, entering the

low pressure valve boxes by the pipes, Q, as before, to re-enter ihe

cylinder, through the ports, 3 and 5, at the same time that the exhaust

is taking place through the port, 4, into the condenser.

IMPROVEMENTS IN ARMOUR PLATES.

James Yates, Rotherham.—Patent dated August 8, 1863.

This invention relates to certain peculiar constructions, arrangements,

and combinations of armour plates, blocks, or bars, to the means of

uniting or securing the same together in their places on fixed or

floating batteries or defences, and to the machinery or apparatus to be
employed in the manufacture and manipulation of such plates, blocks,

or bars, or other heavy forgings. In carrying out the primary process

cf preparing the piles or faggots from which armour plates, blocks, or

bars are to be forged or rolled, a number of thin bars of iron made in the

ordinary manner are combined together, and of the proper quality to

give the desired fibre or grain, which bars are placed or piled side by
side in successive layers, each layer crossing the previous one ; or

alternate layers of thin bars and flat plates may be employed ; or a

single layer of wedge or trapez'idalshaped bars may be used. Projec-

tions and indentations corresponding to the form of the mould or frame
in which the blocks are to be pressed or forged, may be formed upon
the piles or faggots when preparing the same. The modes above
described of preparing the piles or faggots will be found to give a better

result than the ordinary method, wherein a small number of thick plates

of the full length and breadth of the pile are placed one upon the other.

These plates require individually to undergo numerous expensive
pilings, heatings, and weldings, each operation wasting and deteriorat-

ing the iron, whilst in the last process of heating and rolling the gTeat
area of the contact surfaces between the several plates frequently
prevents the making of a sound weld. All these objections are avoided,

and a saving of labour is effected, by adopting the modes of piling

referred to above. The armour plates, blocks, or bars, may be of a

rectangular, oblong, or hexagonal form, being shaped in peculiar moulds
or frames at one heating, by rolling, stamping, or compressing. When
rolling is adopted, it is proposed to employ a pair of vertical or oblique
driving rolls in combination with the horizontal rolls, but driven by
separate gearing of their own, and made adjustable, so as to take any
width of plate. This combination of rolls may be used for rolling

armour plates and other similar heavy forgings, either with or without
a mould or frame, the result in either case being the production of a
rolled plate, block, or bar, having its edges as well as its faces perfectly

even and smooth. In fitting up and securing armour plates, face or

front blocks of wrought iron are combined with back blocks of wrought
or cast iron, and the two are secured together, so as to break joint by
the aid of clip-headed or other bolts, which take into beads or projec-

tions in the plates, or into corresponding recesses or niches made round
the bolt holes at the junction of the plates. In some cases, one or more
bosses are made on the back of the front plate or block, and a long tie

bolt is screwed into each of the back plates, being held in their places

against the front plates by clip washers embracing projections or beads
on the corners of the plates, and the whole is tightened up by strong
nuts or cottars. Another mode of arranging and securing armour
plates consists in combining a number of bars dovetailed into a suitable

backing plate, and provided with projecting or inclined sides, so as to

retain the armour plates which are interposed between them, the face of

the work thus presenting a series of alternate bars and armour plates.

Another mode of securing and arranging armour plates is by back stays
or brackets resting upon foundation plates, and all being keyed together
by dovetailed keys. In order to facilitate the handling or manipulation
of armour plates and other heavy forgings, a travelling carnage, running
on rails, and carrying a balance lifter or lever, is employed, which is

run into the furnace under the pile, and then depressed by a chain or
other convenient contrivance, and suitable power applied at the opposite
end, so as to raise the pile from the bottom of the furnace. The lifter

is then run out into the carriage, and the whole conveyed to the forging
or rolling apparatus. Suitable holding-down pulleys, running along the
underside of holding-down rails, are employed for preventing the
carriage and lifter from tipping over when transferring the pile from
the furnace to the carriage, or vice versa. One main line of rails may
be employed, leading to the forging or rolling apparatus, and provided
with several branches leading to different furnaces placed obliquely on
each side of the main tramway, which all work in connection with one
and the same forging or rolling apparatus. The peculiar moulds or
frames employed in shaping the armour plates are all provided with
suitable grooves or exits for the escape of the liquid scoria during
compression.

Figs. 1 and 2 of the engravings represent respectively a front or face,

and edge view of a block intended for a front armour plate, the back plate
to be combined therewith being shown in elevation and vertical trans-

verse section at figs. 3 and 4 respectively. The front block, figs. 1 and 2,

is stamped, as hereinafter described, with a raised rib or bead, a, at each

Fig. 1. Fig. 2. Fig. i.
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corner, and is so shaped or recessed at the corners, that when four of

such blocks are fitted together, side by side, and corner to corner, a
Fig. 5.

circular aperture will be left at the part where the corners conjoin for

the passage there through of a peculiar clip-headed bolt, which holds

Fig. G.

the plates together. This combination or arrangement of armour plates

and bolts will be readily understood on referring to the elevation, fig. 5,

which shows a number of the front and back plates fitted together.

Fig. 8. Fig. 9.

Fig. 7.
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Fig. 6 is a sectional plan of the same, corresponding to fig. 5. A are the

front plates or blocks, b the back plates, and c the clip headed bolts, one

of which is shown detached in enlarged vertical section at fig. 7. An
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annular groove, 6, is formed under the head of the bolt, and this groove fits

over the raised bead, a, surrounding the circular aperture or bolt hole, c,

formed by the junction of the four corners of the plates, a. A bolt

hole, d, is made in
Fig- 12- the centre of each

of the back plates,

n, through which
the stem of the

clip-headed bolt

passes. 3y this

arrangement of the

front and back
plates a peifect

system of break-

joints is obtained,

the contiguous cor-

ners of each set of

four front plates,

A, uniting in the

centre of a back
plate, B, whilst the

contiguous corners

of four back plates

unite in the centre

of a front plate, as

is clearly shown in

fig. 5. The bolts,

c, are of any de-

signed length for

the purpose of hold-

ing the armour
plating to timber,

stone, or earth-

work backing, as

desired. The front

and back plates

are held firmly together, back to back, by the aid of strong keys or

cottars, e, driven through the clip bolts — or they may be held by
screws instead of cottars—the heads of which bolts serve moreover
to hold the front plates together laterally, and to cover and protect

Fig. 15. Fig. 10.

Fig. 14.

I
i

the corners from the direct impact of shot, whilst at the same
time facility is afforded for the removal and replacing of broken
bolts and plates, if requisite, during action. Figs. 8 and 9 represent

respectively a back elevation and transverse vertical section of another

Fig. 17.

Fig. 13.

m zT'hf'iC

form of front block or plate, a; and figs. 10 and 11 are respectively an
elevation and edge view of the back plate, B, to be combined with the

front blocks, figs. 8 and 9. The front block or plate, A, is stamped with
a raised boss,/, in the centre at the back, and in this boss is formed a

screw thread into which the sustaining

bolts are screwed. The back plate, b

(figs 10 and 11), is formed at the cor-

ners with a raised bead, a, as in fig. 1,

the front and back plates being held

together and disposed in the man-
ner shown in the front elevation, of a

series of plates at fig. 12, and in the

corresponding sectional plan, fig. 13.

The screw bolts, c, enter the screwed
aperture in the boss, /, on the back of

the front plate, a ; and the contiguous
corners of a set of four of the back
plates, b, fit against and surround the

boss, /, being held in position by a clip

washer, d (shown in enlarged section

at fig. 14), which is hollowed on one
side to clip over the raised bead, a, at

each corner of the back plates. A

strong nut, g (fig. 13), or a key, or cottar, serves to hold the
front and back plates firmly together, whilst the holt, c, is of a
sufficient length to secure the plating to a backing of timber, masonry,
or earthwork. Figs. 15 and 16 represent respectively a face and edge
view of another form of stamped front block, a, having stepped or

shouldered indentations, { i, at the corners and edges to receive corres-

ponding stepped clip bolts, as hereinafter described. The back plates

may be common undressed, rolled, or stamped plates, half the width of
the front blocks, and of any convenient length, as shown at fig. 17,
which represents a section of a number of these front and back
plates, a and b, secured together by the stepped clip bolts, c, the heads

Fig-. 20.

TTTI
of which are flush with the face of the plating. Two of these clip bolts

are shown on a larger scale, detached, at fig. 18. They have one, two,

or more shoulders, h, pressed upon them near the head, and these

shoulders are undercut or hollowed, as shown, in order to clip over or

Fig. 21.

fit into the corresponding shoulders on the indentations, ii, of the front

blocks or plates, each bolt grasping the contiguous corners of two of the

front blocks or plates, and the middle edge of the adjoining block or

plate in the upper or under tier or row. Strong nuts, g (fig. 17),

sciewed on to the stem of the clip bolts, or a ke3-
, or cottar, serve to hold

the front and back blocks or plates firmly together. The bolts may be
of any length, so as to secure the plating to a backing of timber,

masonry, or earthwork, as desired. Fig. 19 is a face view of several

rolled plates or blocks, A, combined with rolled dovetailed locking ribs

or bars, A1
, interposed between the edges of the plates, a, and dovetailed

into a back plate, b. Fig. 20 is a section of this arrangement,
showing how the front blocks, A, and lock ribs, a 1

, are keyed or held by
the dovetails, n n, to the back plates and timbers, b.

It will be obvious that these various forms of plates, blocks, or bars,

when fitted together, as hereinbefore described, will make efficient

facings for old forts or batteries, arsenals, or other defences. When
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furnace, the air door and valve being worked by a horizontal lever
acted upon by a spring and connecting rod, to which is attached a
combustion bar, by means of which (together with an improved per-
forated bevei bridge) the smoke is ignited at the furthest extremity of
the tire, and there consumed. The horizontal lever and connecting rod
are worked by a projecting piece of metal on the furnace door, which

required for new forts and batteries, and other defences, they will form
independent walls, readily erected, and requiring comparatively inex-

pensive further backing.
The piles from which the plates or blocks are to be made when pre-

pared, as before described, are conveyed to a heating furnace, shown
in vertical section at fig. 21, the introduction and removal of the pile

being effected by a travelling apparatus,
hereinafter described, a is an ordinary
or other convenient heating furnace,

wherein the pile, b, is heated to a weld-
ing heat. The pile rests upon brick
supports, o, and openings are left be-

tween the supports for the admission
underneath the bottom of the pile, of
the prongs, a, of a balance lifter, d,

shown in side elevation, in the act of
removing a pile in 6g. 21. This lifter,

when run underneath the pile, rests

upon a fulcrum roller, E, fitted to the
furnace, and its outer end, n, is attached
to a chain, f, which passes downwards
under a travelling pulley, g, and then
passes to a winding drum, actuated by
the engine, h is a holding down pulley,
connected by links to the pulley, a, and
travelling along the under side of central
holding down rail, I. k is a truck pro-
vided with a number of rollers upon its

surface, and running along trams or
branch rails leading to a main line of
rails or tram. To remove a heated pile

from the furnace, this truck, with the
lifter upon it, is run in close to the
furnace mouth by means of the chain, n,

shown in dotted lines in fig. 21, which is

attached to the outer end of the truck at
t, and then passes underneath the truck
to a fixed pulley, o,at the front end of the
furnace. The chain, s, is then detached
from the end of the truck, and temporarily
attached to the end of the lifter at »,
when by hauling again at the chain, n,

the lifter is carried over the rollers with
its prongs, a a, under the pile into the
proper position (shown in fig. 21), and is

'"*•-

held in that position by a stop, on the
rails or trams. The chain, f, is now
attached to the end of the lifter, and
hauled upon by the engine; the effect
is to draw down the outer end of the
lifter, and to elevate the inner end inside
the furnace, thereby raiting the heated
pile, e, from off its brick support. By
continuing the traction on the chain, f,

the lifter and pile will be drawn out of
the furnace on to the top of the track.
R is a screw for preventing the undue
rising ofthe outer end of the lifterwhenits opposite end is run outover the I pushes back the lever into a retaining catch or notch in a quadrant
frnr.. _....._> r,f*Ua fv.nl- Wl, „ ..'(*_ ..-if. . . •

. . > - n, _/...._ mi • .. _ __ _n.__l._J __ _1._ _.~__l_ -_•_!._front edge of the truck. The lifter and pile being properly adjusted upon
the truck up to the stop, s, at the front end thereof, the stop, p, is
removed, the pulley, o, liberated, and the whole is drawn down the
side branch to the inclined main tramway, and allowed to run to the
stamping, compressing, or shaping machine, with sufficient force to cause
the pile and lifter to slide home in the mould or shaping frame, ready
for the operation of the stamper. The engine then draws out the
lorked lifter, the pile being held in by the front side of the machine
being let down, and the truck is run back with a fresh pile to the
furnace again. The pile is pushed into the furnace by the chain, n,
being temporarily attached to the end of the lifter at n, the end of the
truck being held down by the travelling pulley, q, running along the
under side of the holding down rail.
The compressing machine which Mr Yates employs, is a slight

modification of the hydraulic machine patented by him on the 25th of
February, 1863, and noticed by us at pa^e 212 Vol VIII

IMPROVEMENTS IN APPARATUS FOR ATTACHING TO STEAM
BOILERS AND FLUES FOR THE CONSUMPTION OF SMOKE.

Thomas Loftcs, Preston.—Patent dated August 17, 1863.

Thi3 invention consists of a peculiar combination and arrangement of
apparatus for admitting atmospheric air to the flues of steam boiler and
other furnaces by means of a horizontal air door under the dead plate

;

also, by an air valve under the bridge at the further extremity of the

hereinafter referred to. This quadrant is attached to the outside of the

framing of the furnace door, and on it works the lever above referred to,

carrying a stud attached to the connecting rod before-mentioned, which
opens and closes the air valves, and also moves the combustion bar.

To this quadrant is also attached a bracket supporting a self-acting

adjusting balance lever, which acts by an eccentric on the horizontal lever,

working the air valves and combustion bar, so as to release such lever

from its holding notch. This self-acting adjusting balance is worked by a

chain attached to the furnace door, and consists of a hollow metal box
or case, in which is placed a sufficient quantity of shot to cause the

balance to fall back gradually to its original position after the closing

of the furnace door. The whole apparatus is set in operation by the

opening of the furnace door, when the lever is elevated. On the closing

of the door, this lever acts upon the horizontal lever and releases it, the

air valves and combustion bar being then set in motion, the air valves

being closed, and the combustion bar brought into action, causing the

smoke to ignite and become at once consumed.
Fig. 1 of the annexed engravings represents a longitudinal vertical

section of a steam boiler furnace fitted with these improvements, and
applied to a central cylindrical flue steam boiler. Fig. 2 is a sectional

plan of the same taken above and below the fire bars
;
and fig. 3 is an

end elevation of the boiler, showing the fire door and parts connected

and operating therewith. A is the boiler ; b, the furnace ; c, the dead

plate
; and d, the improved perforated bevel bridge. The front or inner

part of the dead plate is perforated, as shown at a, or a separate per-

forated plate or grating may bo introduced at that part for the admission



4G THE PRACTICAL MECHANIC'S JOURNAL. May 2, 1804

of air into the furnace from the ash pit, e. Immediately beneath the
perforations, a, there is fitted a hinged door or air valve, F, which
regulates or controls the passage of the air through the perforations.

a is a second air valve, contained within a box or casing, H, situate at

the farthest end of the ash pit, its object being to regulate the supply
of air to the back part of the bridge. Both these air valves are actuated
by a rod, i, which also serves to bring into position the combustion bar,

k, by throwing it forward over the bridge, or backwards into the position

shown in dotted lines, such combustion bar being brought over the

bridge when the air valves are closed, and moved back when the air

valves are opened. This combustion bar may, however, be used or dis-

pensed with at pleasure, as the apparatus is complete without it. The
bridge, d, is made of cast iron ; it is bevelled downwards on its face to-

wards the rear ends of the fire bars, as shown, and is perforated or made
cellular, so as to allow it to become readily heated to redness, the heat of

the bridge and combustion bar greatly facilitating the combustion of the

gases as they pass over and in contact with them. The rod, I, which
works the air valves is connected by a long link or connecting rod, L,

which is jointed thereto to the horizontal lever, m, which works on a

fixed centre, and traverses over the surface of a supporting quadrant or

frame, n, secured to the framing of the fire door, o. At or near the

centre of this quadrant, there is formed a notch or recess into which
the lever, m, drops when it is brought into the position shown,
and is there retained, until it is released in the manner hereinafter

described. Immediately beneath this notch or recess, and in a line

therewith, is fitted a horizontal stud, c, carried by the quadrant, and
upon this stud, c, works freely one end of a self-acting weighted lever,

P, this end of the lever having an eccentric formed thereon, as shown at

d, which eccentric should be so adjusted that when the lever, p,

descends, it will act against the under side of th« lever, m, and lift it

out of its notch or recess, thereby releasing it, and leaving it free to

traverse along the quadrant, to the position shown in fig. 2 ; a
spring, e, or other convenient mechanical contrivance being employed
for moving the lever, so soon as it is released from its notch.
The lever, M, is brought into the notch, by the act of opening the fire

door or projection, y, on the door coming in contact with the side of the

lever, q is a chain which is connected at one end to the free end of the

weighted lever, r, and at the opposite end to the fire door, the chain
being guided by passing over a swivel pulley block, g, hung over the
centre of the fire door framing, as is clearly shown in fig. 3. The
weighted lever carries a box or chamber, h, which is divided into two
compartments by a hinged door, and contains small shot and mercury
for the purpose of weighting the same. The action of the entire

apparatus is as follows :—On opening the fire door, o, the chain, q, is

drawn tight, and elevates the free end of the weighted lever, bringing
that lever into a nearly vertical position, whilst at the same time the

lever, M, is pushed back along the quadrant into the notch or recess.

This movement of the lever, m, opens the two air valves, and throws
back the combustion bar, as shown by the red lines, thus admitting air

simultaneously at both ends of the furnace. On closing the furnace
door, the weighted lever, p, being no longer supported by the chain, q,

begins to descend, the shot or mercury slowly passing through the
hinged door or grating, causing the lever to fall gradually. As the

lever, p, descends, the eccentric lifts the lever, m, out of its notch or

recess, and this lever is then pushed forward along the quadrant, by the

spring or other contrivance for that purpose, the result being the closing
again of the air valves.

IMPROVEMENTS IN PRESERVING THE COLOURS OF DYED
FABRICS.

James Fleming, Ncwlandsfield.—Patent dated August 20, 18C3.

This invention relates to the clearing and subsequent preservation of
the colours of starched or dyed goods, by the adaptation, application,
and use of chloride of lime, or what is commonly and commercially
termed "bleaching powder." After the dyed goods or fabrics are
starched, or during the process of starching, the goods or fabrics are
passed through a bath of chloride of lime, or " bleaching powder," and
whilst the starching process is entirely uuinterfered with, the colours
arising from the dyeing process are left uninjured, and, in fact, pre-
served in all their full beauty and richness. According to one mode or
system of carrying out this invention, the goods or fabrics, after having
been starched, are immersed in a bath, tub, or other vessel containing a
solution of "chloride of lime," or "bleaching powder," of a"chlori-
meter" strength sufficient to remove the starch from the surface of the
goods or fabrics, also preserving the requisite amount of starch or
stiffening material inherent in the body or substance of the goods or
fabrics, but at the same time preserving the colours in dyed goods or
fabrics uninjured, or possessing all their original qualities of beauty or
richness intact. According to a second mode or system of carrying
this invention into practical effect, the goods or fabrics are passed
through a double mangle; the first box, vessel, or chamber, containing
starch, and the second having in it chlorine. The action of the chloride
of lime, or " bleaching powder," as well as the operation of mangling,
being performed in the same machine, and at the same time, in
each of the recited systems or modes of carrying out this inven-
tion, or by the use of any other apparatus that may be used for the
realizing of the action produced by the solution of chloride of lime, or

"bleaching powder," the goods or fabrics are dried after having under-
gone both of the processes described. In place of using a double mangle,
two separate and distinct mangles or machines of a similar class may
be employed

; the essential object of such invention being the applica-

tion of chloride of lime or " bleaching powder" to goods or fabrics, after

the same have been starched by any process.

IMPROVEMENTS IN MACHINERY OR APPARATUS FOR
GRINDING AND POLISHING ARTICLES IN METAL.

James Dodge, Waterford, U.S.A.—Patent dated August 29, 1863.

This invention relates to the grinding and polishing of knives, saws,
file blanks, and similar articles, and consists in the employment in

grinding or polishing machinery of any kind for such purposes, and in

combination with the bed plate or plates or surfaces thereof which sup-

port or carry the articles to be ground or polished, whether such bed
plates or supporting surfaces be stationary, revolving, or vibrator}', of

an elastic or yielding substance, such as India-rubber, leather, flannel,

or felt, applied between the matrix bed or supporting surface, and the
article or articles to be ground or polished, so that when the latter are

brought in contact with the stone or polished wheel, they will be pressed
against it with a yielding or equable pressure, by which arrangement
a better grinding or polishing action is obtained, and the articles

are not so liable to become unduly heated as when no yielding

material is employed. In some cases the articles to be ground or

polished are held in their places by clamps which are actuated so as to

expose the entire surface of the articles to the action of the grindstone

or polishing wheel, these latter being either grooved circumferentially,

or made up of two stones or wheels having an intermediate space

between them to allow that portion of the holding clamp or contrivance

which projects from above the surface of the article to sink below tiro

surface of the grindstone or polishing wheel.

When the articles are carried upon the surface of a revolving drum,
in some cases rocking tables or supports are employed, which are con-

nected to the surface of the carrying drum by pins and curved slots

made in the framing of the tables. Each table is provided with a guide

pin or pins which enter fixed guiding grooves or slots just as the table

approaches the grindstone or polishing wheel, the table being first turned

into a position tangential to the drum and stone or wheel by a stationary

cam or projection acting upon a tail piece on the framing of the table.

The object of the grinding slots or grooves is to hold the table securely

in its tangential position to the drum and grindstone or polishing wheel
during the time it is passing wilh its articles in contact therewith.

When the articles have irregular surfaces it is proposed to employ
moveable patterns which are shaped to conform to the article, and form
the beds or supports therefor. The back of the pattern is shaped so as to

form a counterpart of the surface to be ground or polished.

Fig. 1 of the annexed engravings represents a side elevation of the

improved machinery or apparatus adopted for grinding file blanks or
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similar articles Fig. 2 a side elevation of the same, with one side of the

framework removed. Fig. 3 is a section of some of the parts drawn to

Fig. 1.

an
are

enlarged scale. The blanks to be ground are shown at a; they
placed side by side on beds or plates, b, fitted in grooves in

the rocking tables or
Fig. 3.

supports, c, so that

they can be readily

changed. To the under
surface of each table, c,

there may be fitted a
pattern plate, D (fig. 3),

formed of a concave
shape corresponding with
the convex form to

which the blanks are

to be ground. The said

plates are in contact with
the periphery of the re-

volving chum or cylinder,

and each table, c, is

attached to or forms part

of a pair of frames, f,

provided with curved
slots, o, bosses, h, and
snugs, i. The curved
slots, G, pass over pins
on the sides of the drum
or cylinder, to which a
slow revolving motion is

imparted by means of the
toothed wheel, j, pinion,

K, and pulley, l. The
upper surface of each
plate, b, is recessed at
one end and covered with
a plate, m, fig. 3, the
recesses being filled with
India-rubber, or other
yielding substance, so as
to present an elastic bear-

ing surface, into which the tangs or stems of the blanks are placed and
held by the plate, m. To each plate, b, is fixed a number of India-rubber,

or other elastic strips or cushions, n, fig. 3, for the

blanks to rest upon, which cushions are fixed

at their ends, and serve to equalize the grinding,

for if one blank be thicker than another, the thick

blank presses down the elastic material at that

part, and causes the part under a thinner blank
to rise, and thus places all the surfaces to be
ground upon a level.

The grindstone is shown at o ; it is fixed to

the shaft, p, and to it is given a quick revolving
motion by means of a belt passing round the

pulle}7
, Q, and at the same time it has a slow

lateral movement to and fro in the direction of

its axis, thereby preventing the stone from be-

coming unevenly worn, the whole of its surface

being presented to the articles to be ground.

The stone revolves in the same direction as

the drum, E, and is brought up to its work
and there maintained by set screws, both of

which turn at the same time and bring up the

bearings equally on each side, and the stone is

surrounded by a casing or cover, Y, for pre-

venting dust and dirt from flying about. Be-

tween the drum and stone there is a guide

plate, z, which can be adjusted and fixed as

required by a lever and set screw for the

purpose of holding the blanks down to their

beds as they come in contact with the stone, and
to the main side frames of the machine are

fixed projecting pieces, c, vertical guide bars, d,

and curved plates, c, for regulating the move-
ments of the rocking frames, F, with their tables,

c, and plates, B, which latter can be removed
and replaced when the drum, e, is revolving, by
which means the operation of grinding is con-

tinuous. The upper bed or plate, b, is first

covered with the blanks to be ground, and the

drum is then turned and blanks supplied to each
of the beds or plates, and as the snugs, i, on the

rocking frames come in contact with the projec-

ting pieces, c, they turn over the frame so that

the bosses, h, at each side shall enter between
the vertical guide bars, d, and prevent the

rocking frames from shaking when the blanks

are in contact with the stone, but at the same time allow their

tables, c, to roll or oscillate on the drum according to the pattern.

The guide plate, z, is then pressed against the files so as to bed

them on the India-rubber cushions, and the plate, after its adjustment, is

held steady by the set screw. The revolving grindstone is now brought

in contact with the surface of the blanks, and the drum, as it revolves,

brings the several series, one after the other, in contact with the stone,

and as the bed oscillates according to the pattern, and the India-rubber

cushions yield according to any slight inequality of thickness of the

blanks, the said blanks are ground with great accuracy by only taking

off what is necessary ; and as the beds or plates, b, are placed in grooves

in the tables, c, they can be removed with the ground blanks and others

replaced with fresh blanks, and thus the operation of grinding is con-

tinued without loss of time. The drum, e, may be made of any suitable

diameter, and any convenient number and size of rocking frames or

tables placed upon it, and also the pattern plates may be adapted for

one or more rows of blanks upon the beds.

Although the grinding of blanks for files only has been described,

various other articles of regular and irregular shapes can be quickly

and efficiently ground by this improved machinery, as it is only neces-

sary to provide suitable beds and holders, and form the pattern plates

according to the required shape of the articles to be ground, whether
convex, concave, flat, or any combination of these forms.

Fig. 4 represents a sectional elevation of another arrangement of

grinding or polishing machine for grinding or polishing articles of

cutlery, such as knives, saws, and other articles of a like nature. Fig.

5 is a plan of the same, and fig. 6 is a view of one of the beds detached

with its traversing clamp. A is a carrying drum provided with a flange,

D, projecting from and bordering each side of the periphery of the drum
or cylinder. These flanges are intended to form the bearings, in which

the matrices or beds, E, of the knife, or other article to be ground or

polished, are hung or pivoted, allowing the matrix to swing or accommo-
date itself to the surface of the drum. These matrices or beds, E, may
be of wood, iron, or other suitable material of a length nearly to occupy
the distance between the two flanges, and of a depth somewhat less than

that of the flanges. They are provided at their ends with rounded studs

or axles, e, upon which they are hung. Along the sides, « and b, the

matrices or beds are grooved to admit of the hooked ends of a clamp, d,



48 THE PRACTICAL MECHANIC'S JOURNAL. May 2, 1804

being secured to, and sliding along, the bed or matrix. The surface of

the matrix or bed, which is of the reverse form of the article, x, to be

ground or polished, is lined or covered with a sheet of India-rubber, or

other yielding or elastic material, y, which may be glued to the matrix,

or simply laid into it so as to come between the article and the bed or

matrix. The articles are held in their places by means of the clamp

hereinbefore referred to. In order to admit of the grinding or polishing

of the whole surface of each article, there is formed, in the periphery of

the grindstone or polishing wheel, a, a groove, g, a little wider than the

Fig. 5.

Fig. 6.

width of the clamp; or the stone or wheel is formed of two separate stones

or wheels so mounted upon a shaft as to leave a space between them for

the passage of the clamp. A guiding groove or channel, h, is also formed

in the inner surface of the casing or covering, h, which surrounds, or

partly surrounds, the cylinder or drum, A. This guiding groove or

channel confines the clamp and guides it in its rotatory travel along the

casing so as to come opposite the groove, g, in the stone or polishing

wheel at or immediately before the article comes in contact therewith.

The drum or cylinder, a, receives, simul-

taneously with its rotatory motion, a
lateral reciprocatory motion in the

direction of its axis, which may be

imparted to it in the manner before

described, and illustrated by figs. 1 and
2, by any other suitable mechanical
contrivance, whether worked by hand
or automatically. The rotatory motion

may be transmitted to the drum from the stone or polishing wheel by
the aid of driving pulleys and a driving strap or belt, as shown, or by
the aid of toothed gearing or otherwise, as preferred.

In the annexed engravings, the groove or channel, h, is shown wider
in the upper side of the casing, or at the mouth or entrance to such
groove or channel, and gradually narrowing or contracting towards the

point of contact with the grindstone or polishing wheel, where it is of

the same width, and in the inner vertical plane, as that of the groove, g.

The object of this arrangement is to dispense, on the part of the atten-

dant, with nice adjustment of the clamp in the casing and on the bed
or matrix. It will be readily understood, that on revolving the drum
or cylinder, a, whilst a reciprocating movement is imparted to it along
the axis of rotation, the clamp, which is placed in any position within

the expanded part of the groove, h, will be guided by the converging
sides so as to occupy the proper position in relation to the groove, g.
The constant lateral reciprocating motion of the drum or cylinder, A, or

of the grindstone or polishing wheel, or both in opposite directions, as

preferred, causes the holding clamp to move along the article operated
upon, so that the whole of the surface of the article will be exposed to

the action of the grinding or polishing stone or wheel. The casing, n,

surrounding the drum or cylinder, a, may be provided with a hinged
door, h, as shown in fig. 4, or it may be left permanently open at that

part so as to enable the workman to remove the beds or matrices, with
their articles upon them, and insert others without stopping the opera-

tion of the machine, the rotatory motion of the drum or cylinder (the

direction of which is shown by the arrows) being very much slower than
that of the grindstone or polishing wheel.

In grinding or polishing saw blades and similar articles, no separate
beds, e, are used, but bend the blade round the cylinder or drum. The
saw blades are secured to the surface of the drum by pins or screws
passing through the holes which are provided in the blade for the
attachment of the handle. The surface of the cylinder or drum has
matrices sunk therein, and into these sunk portions a sheet of India-
rubber, or other suitable elastic or yielding material, is placed, which is

thus interposed between the blades and the surface of the cylinder or
drum. It is found desirable to use, in addition to the elastic or yielding
material, a very thin and flexible sheet of steel, placed between the saw
blade and the elastic or yielding material, for the purpose of combining
the yield or elasticity of the India-rubber, or other material, with a
certain rigidity and durability of surface, whereby the saw blade is

prevented from undulating and having its different parts irregularly

reduced. The saw blade, it will also be seen, is only attached to one
end, the other being free to spring and to adopt itself to the surface of

the drum or cylinder, as induced by the pressure of the stone or wheel
upon it.

REVIEWS OF NEW BOOKS.

An Inquiry into the Deposition of Lead Oee in the Mineral Veins
of Swaledale, YORKSHIRE. By Lonsdale Bradley, F.G.S. 8vo. Stan-

ford, Charing Cross, London.

This octavo of 4u pages or so, with a large number of coloured sections

of the lead veins, arranged in classes in accordance generally with the

extent of throw, and showing all the strata from surface downwards,
with the productive and unproductive parts of the veins, and accom-
panied by a coloured geological and mining map of the district, is a
meritorious and laborious attempt to accumulate and classify a vast
mass of facts, and thence to endeavour to extract some generalizations

or laws from this large base of induction that shall throw new light

upon the yet obscure subject of mineral veins.

In chapter V., p. 39, the author arrives at what he modestly calls a

general summary of the foregoing facts, and the conclusions to which
they point.

Regarding the veins, he gets, as general facts, that those of small
throws are most productive in lead ore, and that those have (in this

district only, we presume, he affirms) a general bearing of W. and S.W.
to E. and N.E.
He arrives at seven other general conclusions, amongst which is the

sixth, that "veins of large throws are invariably unproductive, because
the ore-bearing beds are thrown past each other."

In regard to beds, as containing the veins, he finds that the limestones

and cherts are the productive deposits, while the grits and plates are

unproductive.

He follows this by adducing six reasons why the former fact is so,

and five reasons why the latter fact is so. These, we confess, seem to

us both speculative and unsupported.

However, the value of this book, and it is considerable, consists in its

being a repertory of important colligated facts; and were like lal orious

and honest inquiries made into the circumstances of the veins and beds

of several of our own and of foreign mining districts, we have no doubt

that such generalizations could be obtained as not only might enlarge

science, but must vastly benefit the mining adventurer.

—

Ed.

The School Manual of Geology. By J. Beete Jukes, F.R.S., Director

Geological Survey of Ireland, &c. 8vo. A. & C. Black, Edinburgh.

In the very modest preface of this little work, the author states that he
has intended it chiefly for young people under sixteen years of age, and
occasionally for the older reader who may be too ignorant or too busy
to digest bigger books. This is a very well balanced and clearly written

compendium. Each successive short chapter treats of and completes

one special subject, and, without going into too much detail, gives a

pretty clear general view of it.

We say pretty clear, not as detracting, but rather exalting the

author's merit ; for the real difficulty is to teach geology at all to

persons who have not already mastered a wide range of elementary,

physical, mechanical, and chemical knowledge.

Indeed, as geology, in its right acceptation, is the unfolding the laws

of our planet as one vast machine in the universal cosmos, how shall it



May 2. ISM THE PRACTICAL MECHANIC'S JOURNAL. 49

be possible to do more than give a few very broad notions to those who,
knowing nothing, or nearly so, of any branch of natural or applied

science, must be taught just so much of those, en passant, as shall make
the writer or lecturer intelligible ? This Mr Jukes has very ably done

;

and we have seen no very elementary book on geology hitherto at all to

compare in merit with this one, or so likely to awaken in young minds
a strong curiosity and appetite to know more of the subject.

—

Ed.

MECHANIC'S LIBRARY.

Birkenhead Iron-clads, Svo, Is, sewed.
Engineering Facts and Figures, 1363, fc. Svo. 6s. A- B. Brown.
History of the Sewing Machine, 7s 6d. Green.
Orthographical Exercises. New Edition, lSuio, Is, cloth. Aiderson.
Science of Surgery, Fourth Edition, Svo, 30s, cloth. Grier.
Study of Words, Fourth Edition, fc Svo, 4s, cloth. Trench.
Wanning and Ventilating, Third Edition, 3s, (Weale's Series.) Tomlinson.

CORRESPONDENCE.

"We do not hold ourselves responsible for the views or statements of onr
Correspondents.

Sir,—I send the accompanying sketches for the benefit of your
readers, if not intruding too much upon your valuable space. The
bench drill I have made for my own use, and find it a great accommo-
dation, as it takes little room, and swings back out of the way after

using. Hoping that your amateur readers will find it useful, I have
much pleasure in sending it.

The "safety lock" is an invention by my father, who has it made
and fitted to an outer door. It is, as you will see, unpickable without
the proper key.

As, generally speaking, locks are more or less unsafe, and this is

unpickable, I hope that your readers will make use of it. It is cheap
and very durable, and will, with a case-hardened screw, last many
years.

Thos. E. Meebitt.
Rochester, April, 180-4.

Fig. I represents the bench drill. A is the post or wall to which the
swinging bracket, B, is hinged. Screwed to the bracket, b, is a guide,

c, through which the
F'£- 1- shank, D1

, of the slide,

D, runs, when the drill

post, e, is required to be

shifted forward or back,

p is a locking screw and
washer by which the

slide is fixed. The slide,

d, carries a dovetail box,

G, into which the drill

post is fitted, and in

which it can be moved
upwards or downwards
by the stirrup lever, 11,

through the intervention

of the rod, i, and lever,

j. A bar, l, slotted,

and with a saddle, m,

sliding on the top of

the bracket, is hinged
to a wall at right angles
with that to which the

drill bracket is fixed.

A lock nut, n, fixes the
drill over any required

portion of the work.
This drill, when not in

use, swings back against the wall to which it is hinged.
Fig. 2 represents the safety lock, for securing a house at night,

to open only from the inside, A is the solid lock ; b, the bolt ; c, the knob
fixed to the bolt ; i>, the slot in which the pin of the knob travels, when
the bolt is shot or drawn back. E is the locking wedge, which fits

closely into a recess cut in the bolt, and in the lock itself. In this

wedge there is a hole, which is plain for a part of its length, but tapped
with a screw thread for the remainder. The key, f, when screwed into

the wedge, bears against a metal plate lining the back of the recess,

and thereby unlocks the wedge, which is then withdrawn, as shown.
Ho. 194.—Vol. XVII.

The wedge is made with a slight taper from the front, so th."t

a slight tap on the front of it drives it tightly into the lock ; and as the

Fig. 2.

Wedge, withdrawn
by the key, f.

SIIIP
1

recess is deeper than the wedge, it cannot be withdrawn without the

key, p.

Sir,—Although smoke from steam ships is such a recognised nuisance,

I see few, if any, means taken to effectually prevent it ; and although

Fi;r. 2.

f^ "i^Ji^'S
£''*' ^* *'§ 3^i ^'ft'nN

I

fuel is an expensive article, I still find the apparati for consuming it,

generally in a very imperfect condition. Always in going below, a

handsome well kept pair of engines presents

itself to your gaze, but look at the boilers Fi S- 3 -

and the furnace fronts are most likely

cracked, the doors in bad repair, and the

fire bars, more or less, out of order, and this

when the furnace is an apparatus for con-

suming fuel every year to nearly half the

value of the machinery, and should be kept

up in repair as carefully as the slides of the

engines themselves I have lately seen the

average calorific value of Welsh and New-
castle coal raised nearly 14 per cent., and
the power of the boiler producing steam
raised to the same extent by the following

simple alterations, viz., reducing the length

of the bars so as to increase the proportion

of heating surface to about 33 square feet

per square foot of grate surface, and securing

an efficient combustion chamber, and by
adopting a furnace door similar to the one

shown in the sketch, where it will be seen

that the baffle plate alone is perforated

with as many 7-16th holes as practicable,

the door intact, the air coming up through

the bottom space only between the door and
the baffle plate. Any simple shutter for

this bottom space will give the means of

regulating the quantity of air going through,

which, however, does not seem to be greatly

wanted. In a furnace so constructed, the

most bituminous steam coal may be burned

with the greatest economy, almost entirely wi hout smoke, by the

II
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most careless stoker, and the boiler made to jDroduce the greatest

possible amount of steam in a given time.

Theo. W. M. Banning.

6 Grey Street, Newcastle,

March 29, 1864.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL SOCIETY.
March 17.—General Sabine, President, in the chair —The following papers

were read :—" Contributions to Molecular Physics : Researches on Radiant Heat,
Fifth Memoir," by Prof. J. Tyndall. "Remarks on Sun Spots," by Mr Balfour
Stewart. " Description of an Improved Meicurial Barometer," by Mr J. Hicks.
April 7 —General Sabine, President, in the chair.—The Rev. Dr Salmon was

admitted into the Society.—The following papers were read :—" On the Functions
of the Cerebellum," by Dr \V. H. Dickinson, Esq.—"Description of a Train of

Eleven Sulphide of Carbon Prisms, arranged for Spectrum Analysis," by J. P.

Gassiot, Esq.—''An Inquiry into Newton's Rule for the Discovery of Imaginary
Roots/' by Prof. J. J. Sylvester.

ROYAL INSTITUTION.
Weekly evening Meeting, Friday, Feb. 12th.— " On the Synthesis of Organic

Bodies," by J. Alfred Wauklyn, Esq.
Feb. 19.—Sir H. Holland, Bart., Vice-President, in the chair.—" On Dreaming

and Somnambulism, in relation to the Functions of certain Nerve-centres." by
W. S. Savory, Esq.
Friday, Feb. 26th, Weekly evening Meeting.—" On tho Quaternary Flint Imple-

ments of Abbeville, Amiens, Hoxne, etc., their Geological Position and History,"
by Joseph Prestwich, Esq.

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOILER EXPLOSIONS.

The last Ordinary Monthly Meeting of the Executive Committee of this Associa-
tion was held at the Offices, 41 Corporation Street, Manchester, on Tuesday, April
6th, 18G4, the President, William Fairbairn, Esq., C.E.. F.R S., in the chair, when
Mr L. E. Fletcher, chief engineer, presented his Report, of which the following is

an abstract:—
"During the last month 311 engines have been examined and 418 boilers, 20 of

the latter being examined specially, and 4 of them tested with hydraulic pressui*e.

Of the 418 boiler examinations, 333 have been External, 11 Internal, and 74 Thor-
ough. In the boilers examined, 255 Defects have been discovered, 4 of them being
dangerous. Details of these will be found in the following tabular statement.

"Tabular Statement of Defects, Omissions, &c, met with in the Boilers
examined from february 20 til, 1861, to march 25th, 1864, inclusive.

DESCRIPTION.
Number of Cases met with.

Dangerous Ordinary. Total.

Defects in Boiler.

Fm-naccs out of Shape,

Grooving—Internal

1

2
8
4

6

11
13
5
G

43

4

C

6
11

13

5
6

Total Number of Defects in Boiler, 3 ei

Defective Fittings.

Feed Apparatus Out of Order,
Water Gauges do.
Blow Out Apparatus do.

Fusible Plugs do.
Safety Valves do.

Pressure Gauges do.

6

14
18
1

2

18

c

14

16
1

2

18

Total Number of Defective Fittings, 67 B7

Omissions.

Boilers without Glass Water Ganges,
Do. Pressure Gauges
Do. Blow Out Apparatus,
Do. Feed Back Pressure Valves,

3

33
35
68

3

89
85
68

Total Number of Omissions, •• 115 145

Cases of Over Pressure,
Cases of Deficiency of Water

1

1

1

1

4 251 255

11 Of some of the defects enumerated above, a few particulars may he given :
—

" Furnace Plates Our of Shape.—One of these cases occurred to an internally-
fired boiler, simply from tho want of strengthening hoops, and another to a boiler
externally-fired, and of the class termed French or Elephant, having two horizon-
tal tubes of 2 feet diameter, o ompletely filled with water, and set immediately over
the fire, and one uppor cylinder of 4 feet 6 inches diameter, partly filled with water
and partly filled with steam, connected to the two lower ones. One of these lower
tubes gave way over the fire, the plate bulging downwards into a cup shape, and
the metal, which was originally three-eighths of an inch in thickness, being wasted
away to three-sixteentbs. The feed water was very sedimentary, and in this con-
struction of boiler, as indeed in all those fired underneath, the sediment is apt to

lodge in the most dangerous part, viz.—immediately over the firo. Instances of
the danger attending the plan of external firing are constantly occurring.

" It may be added that the plates of the lower cylinders in these Elephant boilers
frequently become burnt away, in consequence of the steam being confined in the
lower chamber, through imperfect circulation of the water. Also these boilers are
extravagant in their consumption of fuel, and very dependent on tho integrity of
their brickwork setting, which is found to be a frequent source of trouble and
expense; while the arrangement of fittings, such as water gauges, &c, is compli-
cated and inconvenient.
"Fracture.—One of these cases ocenrred to an internally-fired double-storey

boiler, somewhat similar in constiuction to those of the Elephant class, with the
exception that it had but one cylinder or trunk beneath the main chamber instead
of two, while that was internally instead of externally-fired. The fracture took
place at a transverse seam of rivets at tho crown of the furnace immediately over
the fire, the plates being buckled out of shape, and the rivets shorn through. It

would appear that this injury arose from two causes. First:—Compression due to

the expansion of the plates, consequent on their over-heating from the imperfect
circulation of the water, to which these double-storey boilers are always liable.

Second:—Contraction, consequent on the injudicious practice of cooling the boilers

too rapidly for cleaning, by the introduction of cold water. This plan of suddenly
cooling hot boilers with cold water cannot be too carefully avoided. Few practices
convert a new boiler into an old one more rapidly.
"A second case occurred to a boiler only recently placed under the charge of

the Association, which was of tho ordinary 'Lancashire' construction, internally-
fired, and set upon a mid-feather, and had failed at the transverse seams at the
bottom of the shell, the fracture being what is commonly termed ' seam-rending.'
In consequence of this, the boiler, although a new one, had been frequently re-

paired, in addition to being rebottomed, and upwards of £200 expended upon it in
little more than a year. These repairs, however, were ineffectual, the ' seam-rend-
ing* recurring immediately on the boiler's being set to work. This was due to the
injudicious manner in which the feed-water was introduced, viz.—at the opening
for the blow-out at the bottom of the boiler. The simple heating of tho feed, or
its introduction near the surface of the water, through an internal perforated pipe,

so as to disperse it and prevent its lying in a dead mass along the bottom of tho
boiler, would have prevented tho injury.
"Grooving: Internal.—Two cases of serious grooving or channelling have

been met with at the flat crown plates of steam domes, consequent on their fre-

quent buckling. A source, frequently of inconvenience, and sometimes of danger,
would be avoided by dispensing with steam domes altogether.

" Grooving: External.—Six cases have been met with during the past month
which occurred at the bottom of multitubular boilers, from the leakage of the
transverse seams. This leakage was due to the unequal contraction of the plates,
produced by the imperfect circulation of the water in these boilers. Some of these
channels were eaten nearly through the plate.

"Cases of Deficiency of Water.—One met with during the last month was
due to the watchman's keeping up the fires within the boiler without noticing that
the water was out of sight in the gauge glass. It appears that the boiler lost its

water through leakage at the back pressure valve. Owing, however, to the inlet
being nearly as high as the furnace crowns, the damage done to them was but
trifling. Where the feed is introduced a little above the level of the furnace
crowns, they cannot be laid bare by the water either being drained, or syphoned
out.
"Another case of deficiency of water, which occurred a short time since, arose

from the failure of the sough, into which the waste pipe for the blow-out at the
bottom of the boiler discharged. On the attendant's opening the blow-out, the
brickwork blew up, and he was unable to get within reach to close the tap, so that
the furnace crowns were laid bare and became overheated. In consequence, how-
ever, of the boiler's being fitted with a low-water safety valve, which let off the
pressure of the steam on the water's falling below the proper level, the injury to
the furnace crowns was very trifling. Had blowing-out from the surface of the
water been adopted instead of from the bottom, the furnace crowns could not have
been laid bare.
"These two cases of injury afford an illustration of the advantage of the plan

recommended by the Association of introducing the feed, as well as blowing-out,
at the surface of the water, and it is thought that it would be well were this
arrangement generally adopted.

Explosions.

"No. 5 Explosion—the consideration of which was deferred from tho last to tho
present report—was of a very serious character, resulting in the death of 13
persons, and in injury, in some cases very severe, to 10 others. It took place at
an ironworks, the boilers of which were not under the charge of this Association.

" The explosion was compound, two boilers exploding together. These com-
pound explosions, though remarkable, are not singular, and particulars of two
have already been given in previous monthly reports.
" In the present instance the series consisted of seven, in communication ono

with the other, and extended from west to east, the boilers themselves lying north
and south, having their furnaces at the south end, and the chimney at the north.
At the west end of the series stood the engine house, close to which No. I boiler
lay, and it was No. 1 and No. 2 that exploded. All the boilers were externally-
fired, No. 6 and No. 7 being of plaiu cylindrical egg-ended construction, and the
remainder, including the exploded ones, being cylindrical in the shell, with one
flue tube, and having rounded ends, not truly hemispherical, but such as are
known in the district by the term of ' bull-dog.' The boilers were set upon mid-
feathers and fired underneath, the flames passing in the first instance along the
left hand side of the wall, then returning on the other, and finally passing through
the internal flue tube to the chimney.
" The rents in both the exploded boilers had taken place at the furnace or south

end, and a portion of the shell containing three or four rings of plates had severed
itself in each instance from the remainder. The main portion of the shells had
flown northwards, that of No. 2 to a distance of 80 yards, and that of No. 1 to 30
yards. The former had fallen beyond the works, but the latter immediately upon
one of the puddling furnaces, knocking down the chimney, and demolishing the
roof of the building. A fragment of the firing end of No. 1 had been thrown in a
northeasterly direction to a distance of 130 yards. The engine-house, a massive
stone building, three storeys high, adjoining No. 1 boiler, was unroofed, the whole
of one side thrown down, and the remaining walls bulged and shaken. The bed
of the boilers was completely torn up, and bricks and pieces of stone scattered in
every direction. From these missiles many of tho deaths occurred. One at a
distance of about 103 yards, another at 80 yards, a third at 70 yards, and a fourth
at 33 yards; while one person, though fortunately not killed, was struck and
seriously hurt when standing 100 yards off; and I observed an edge stone, which,
though it had fallen at a distance of 200 yards from the boilers, had yet cut its way
into the ground with sufficient force to have killed any one it had struck. Those
injured by the flight of the boilers themselves were comparatively few ; while as
many as six men were killed in the engine-house, by the steam and hot-water that
played in upon them, from the boilers remaining at work, after the explosion of
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Nos. 1 and 2, although the intervening steam pipe for a length of about 40 feet had
been carried away.
"Destructive and complicated as the results of the explosion were, the cause

was very simple, as indeed it is in every case.
li It appears that the water with which the boilers were fed was highly corrosive,

a portion of it being derived from some coal workings a short distance up the valley
in which the ironworks were situated. This water had eaten into the surface of
the plate in a most remarkable manner, and I have never seen any so severely
affected. A considerable portion of the inside of the boilers presented an appear-
ance very similar to a honeycomb, the cells running closely one into another,
and in many cases penetrating so deeply into the body of the plate as only to leave
a mere film of metal about one-sixteenth of an inch thick. The corrosive action
was specially active at the overlaps, where it eat away a deep channel, completely
undermining the edge of the plate, and in some cases penetrating as far as the
body of the rivet. This channelling was quite independent of mechanical action,
being as severe at the transverse as at the longitudinal seams. The plates which
were most affected by this corrosive action were those nearly over the fire-bridge
at the bottom of the boiler, and in the vicinity of the feed inlet. Those on the
left hand side of the mid feather wail, were more severely attacked than those on
the right, in consequence, as it would appear, of the higher temperature, since the
flames from the furnace passed on that side in the first instance. The intensity
of the action diminished towards the back end of the boilers, and its effect upon
No. 1 did not appear to be precisely similar to that on No. 2, the latter being deeply
honeycombed, and the former eaten away more evenly. In No. 2 there could not
have been less than 50 square feet of honeycombed surface.

" "With regard to the compound nature of the explosion : That the boilers did not
burst simultaneously, but that the explosion of one caused that of the other, is

attested by the fact that those at the works at the time heard two distinct reports.
The primary rent, it appears, was at a longitudinal channel immediately over the
fire at the bottom of No. 1, the edge of the plate at this fracture for a length of
some feet being reduced to a knife edge. This rent extended longitudinally
throughout the first two or three rings of plate, and then assumed at the adjoining
ring seam of rivets, a transverse direction running completely round the circle.

"For the present month, 3 explosions have to be reported, from which 15 lives
have been lost, and also 25 persons injured. Not one of the boilers was under the
charge of this Association. The scene of the explosion has been personally visited
in each case, and the cause investigated. The following is the tabular statement:

" Tabct,ab Statement of Explosions
From February 20, 1S64, to March 25, 1364, inclusive.

Progressive
No. for 1861-

GENERAL DESCRIPTION OF BOILER.

Mar. 1.
;
Vertical Furnace Boilc-r.

Externally-fired

Mar. 11. Ordinary Single Flue or Cornish.
Internally-fired

Mar. 22. Plain Cylindrical Egg-ended.
Externally-fired

Persons Persons
Killed. Injured

19

C

Total.

" No. 6 Explosion was of a very fatal character, twelve persons being killed, and
nineteen others injured. It occurred at an Ironworks, the boilers of which were
not under the inspection of this Association. The exploded boiler was of the
vertical furnace class, and heated by the flames passing off from three iron
furnaces. These flames played in the first instance on the outside of the boiler,
then passed through three neck openings into a central internal descending flue,
and thence by means of a culvert to the chimney.

** No, 7 Explosion, which resulted in the death of one person and in injury to
six others, occurred at a saw mill, and was due to the collapse of a furnace flue,

and is an illustration of the necessity of strengthening all such flues with hoops
or other suitable means.
"The boiler, which was not under the inspection of this Association, was of

Cornish construction, 20 feet in length, and about 4 feet 6 inches diameter in the
shell. The farnace tube was slightly oval, very likely unintentionally so, through
imperfect workmanship, and measured at the "furnace mouth 2 ft. 6 in. vertically,
and 2 ft. H in. horizontally. The thickness of tbe plates in the shell was three-
eighths, and in the furnace tube five-sixteenths of an inch.
"The farnace tube had collapsed from the fire-bridge to the end of the boiler.

These tubes usually collapse vertically, the crown coming down, but in this case
the movement had been horizontal, the two sides coming together. The fire-

bridge had arrested the collapse at that part, and the crown plates at the furnace
end, which showed no sign3 of having been overheated, remained uninjured.
The tube had severed at one of the ring seams of rivets midway between the fire-

bridge and the end of the boiler, and the back end plate had been torn away from
the shell; while the main portion of the boiler was thrown forwards across the
stokehole, and the fragments blown in the opposite direction.

u The damage done to the surrounding property was considerable, not so much
perhaps from the peculiar violence of the explosion, as from the fact of the boiler
being surrounded by buildings, many of which were dwellings, The works in
which the explosion took place were levelled to tbe ground and reduced to a heap
of ruins, while the surrounding houses were so damaged that they presented the
appearance of having been bombarded, and some of them, it is reported, had to be
condemned on the following day, by the district surveyor, on account of their
dangerous condition.

" No. 8 Explosion, which resulted in the lo3s of two lives, affords an additional
illustration of the danger so often pointed out in these reports, as attendant upon
the use of externally-fired boilers, especially when they are fed with sedimentary
water and not provided with efficient blow-out apparatus.

" The explosion occurred at an ironworks, the boilers of which were not under
the inspection of this Association. The boiler in question was No. 3 in a series of
eight, working side by side, and connected together both by the steam-pipe and
feed-pipe. They were of plain cylindrical egg-ended construction, externally-fired,
and set with a flash flue; their length being 40 feet, their diameter 5 feet, and
thickness of plate three-eighths of an inch.
"The boiler gave way at one of the transverse seams of rivets situated about

ci'/ht feet from the front end, and very near to the fire-bridge. The rent com-
menced at the bottom, and then continued throughout the entire circle of rivets,
severing the shell completely into two sections, which flew in a straight line in
Opposite directions. Judging from objects struck in its flight, the furnace end of
the shell must have assumed a considerable angle of elevation immediately on
quitting its seat Two boilers on each side of the exploded ono were dislodged

from their original position and thrust laterally. Had not the flue below them
been unusually roomy, and thus afforded considerable vent for the steam and
water which escaped from the rent, it is more than probable, that the explosion
would have spread to the sister boilers as it has done in other cases, and perhaps
have involved the whole series.
"This explosion was not due to shortness of water, as an examination of the

condition of the plates clearly showed, neither was it due to excessive pressure.
"Having now given the principal facts of the preceding explosions, a few

general remarks, in conclusion, may not be out of place.
"It appears that, during a period of scarcely three months,

—

i,e., from the com-
mencement of the present year, up to March 25, the day to which report is made
up,—there have occurred eight explosions, from which twenty-nine persons have
been killed, and forty-two others injured; while five persons connected with the
management of these boilers have been committed for manslaughter.

" It cannot have escaped attention how extremely simple the causes of all these
explosions have been ; in three cases, the choking of the feed pipes through frost

;

in two others, wasting of the plates to the thickness of a sheet of paper; and in
the sixth, tbe mal-construction of the boiler.

"Ironworks appear to maintain their position at the head of the list, both for the
number and fatality of their explosions, and, under these circumstances, it may
not be unwise to re-consider the policy now generally adopted at these works,
viz., that of employing the more primitive description of engineering arrange-
ments, in preference to those of more modern character, and now widely adopted
in other branches of industry. It is often argued that the rough class of labour
obtainable at ironworks necessitates the continuance of primitive and rough
mechanical appliances ; an argument, it is thought, that admits of question. True
economy in engineering matters is only to be found in the employment of the
best material and workmanship. The continued use of inferior and rough boilers,
tends to perpetuate inferior and rough workmen ; while on the other hand, the
use of a superior description, would stimulate and raise them; and should the
statement which is sometimes made be correct, that ironworks will not supply
workmen of the requisite stamp, nothing could be easier than to import them
from other departments of engineering. Where boilers of a superior class have
been adopted, they have been found to be productive of economy in working, as
well as of human life, and there can be no reason to doubt that these advantages
would follow their adoption at ironworks."

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY.
MICROSCOPICAL SECTION.

Ordiuai'y Meeting, Feb. 16, 1864.—Joseph Sidebctham, Esq., President of the
Section, in the chair.—Mr Brothers presented some very beautiful photographs
from microscopic objects to the Section.
Mr Dancer exhibited a new and impi'oved oxycalcium microscope.
Mr Baxendell, F.R.A.S., read a paper " On Periodic Changes in the Magnetic

Condition of the Earth, and in the Distribution of Temperature on its Surface."
Ordinary Meeting, March 22, 1864.—E. W. Binney, F.R.S., F.&.S., President, in

the chair.—Messrs Oliver Heywood, James Mudd, Leslie J. Montefiore, and C. A.
Duval, were elected Ordinary Members of tbe Society.

Mr Hurst communicated a letter from Capt. John Mitchell, Superintendent of
the Madras Museum.
Professor Roscoe read an extract from a letter which he had received from

Professor Boettger, of Frankfort, respecting the occurrrence of the salts of
Csesiurn, Rubidium and Thallium together, in the salt obtained by evaporating
the mineral water of Nauhoim, near Frankfort.
A paper was road by J. C. Dyer, Vice-President, entitled "Notes on Spinning

Machines; Parti; The Mule Jenny."

INSTITUTION OF CIVIL ENGINEERS.
March 8 and 15.—"On the Resistance to Bodies passing through Water" by

Mr G. H. Phipps, M. Inst. C.E.
Tuesday, April 19th.—"Description of the Santiago and Valparaiso Railway,*'

by Mr William Lloyd.

GEOLOGICAL SOCIETY.
March 9.—W. J. Hamilton, Esq., president, in the chair.—Messrs W. Eassie.F. A.

Jesse, and H. Lucas were elected fellows.—The following cummunications were
read :

—" On the Discovery of the Scales of Pteraspis, with some Remarks on the
Cephalic Shield of that Fish," by E. Ray Lankester, Esq. " On some Remains
of Bothriolepis, from the Upper Devonian Sandstones of Elgin," by G. E.
Roberts, Esq. " On Missing Sedimentary Formations from Suspension or
Removal of Deposits—their General Relations and Importance," by J. J. Bigsby,
M.D.

METEOROLOGICAL SOCIETY.
March IG.—The now members elected were :—A Beattle, Esq., and L. J.

Crossley, Esq.—The papers read were :— " Movement of the Air as recorded by
the Atmospheric Recorder at the Beeston Observatory, from January 31, 1663, to

January 31, 1864," by Mr E. J. Lowe. " Computation of the Dew-point from the
Readings of Wet and Dry Thermometers," by Mr W. C. Bloxam. " Storm of

December, 18G3," by Lieut.-Col. Austen. "Climate of Lagos, South Africa," by
Mr Turton.—-Mr Adie exhibited and described an anemometer, on the Kow model,
but portable in character.

SOCIETY OF ARTS.
March 1G.—G. F. Wilson, Esq., Member of the Council, in the chair.—The paper

read was ** On the Organization of the Corps Imperial des Ponts-et-Chaussee's, in
France," by G. R. Burnell, Esq.
April 6.—W. Hawes, Esq., Chairman of the Council in the chair. The paper

read was :—" On the Principle of Imitation as Applied to the Decorative Arts," by
T. Purdie, Esq.
April 20th.—" On tho Patent Laws," by Thomas Webster, Esq., F.A.S.

SOCIETY OF ENGINEERS.
April 10.—" Discussion on Mr Fraser's Paper on Cornish Engines."

INSTITUTION OF ENGINEERS FN SCOTLAND.
The fifth meeting of the session was held in the Institution Hall, 204 George

Street, Glasgow, on Wednesday, 17th February, 1864, the President in the chair

during the first part of the proceedings, and Mr J. G. Lawrie, Vice-President,

subsequently. The following were elected members :—Mr Hugh Muir, Engineer,
12 Walworth Terrace, Glasgow. Mr William Prentice, Engineer, 115 Dumbarton
Road, Glasgow. Mr W. R. M. Thomson, Engineer, 268 Bath Street, Glasgow.
Mr James Copeland, Engineer, 15 Rose Street, Garnethill, Glasgow. Mr Peter
Morrison, Engineer, Shaws' Water Works, Greenock. Mr St. J. V. Day, Civil

Engineer, 166 Buchanan Street, Glasgow. Mr Thomas Kennedy, Water Meter
Maker, Kilmarnock. Mr G. M. Neilson, Engineer, Hydo Park Street, Glasgow.
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Mr Stephen Alley, Engineer, II Carnarvon Street, Glasgow. Mr James Goodwin,
Founder, Ardrossan. Mr Neil M'HafSe, Founder, 8 Broad Street, Mile-End,
Glasgow. Mr Henry Dubs, Engineer, 2 Wellesley Place, Glasgow. Mr C. R,
Lawson, Engineer, Mountbluo Works, Glasgow.
The following was elected a graduate:—Mr C. H. L. Fitzwilliams, Graduate

Mechanical Engineer, 479 St Vincent Street.

Prize Medal for Session 1862-G3 :—The following notice by the Council was
read. " The Council have great pleasure in awarding the Prize Medal for Session
1862-63 to Mr David Kirkaldy for his communication, reported at page 27 of

Vol. VI- of the Transactions of the Institution, in accordance with the votes taken
at the Meeting on 20th January, 1864 ; believing tha^ although the communication
may not be considered to be a ' paper' in the strict sense of the term, the award
will nevertheless be acquiesced in."

An adjourned discussion took place on Dr Rankine's Paper, read 20th January,
"On Trials of the Speed of Steam Vessels in a Tideway."
A paper was read " On the Effects of Superheated Steam and Oscillating Paddles

on the Speed and Economy of Steamers." A discussion followed and was
adjourned.
A paper was read "On the Incrustations of Marine Boilers," by Mr James R.

Napier, and was followed by a discussion.
The Institution of Engineers in Scotland met in the Ilall, 204 George Street, on

Wednesday, 13th ult., at Eight o'clock Evening.
The Treasurer's Annual Financial Statement was produced.
The Election of Office-bearers for the Eighth Session, 1864-65, took place.

The Prize Medal for Session 1862-63 was presented.
Mr J. F. Spencer exhibited a number of Surface-condenser Tubes which have

been in use for three years.

Papers read:—"On Valves and Valve Gearing for Steam Engines," by Mr
William Inglis.

" On Renewing existing Railways under Bridges and Viaducts, without stopping
the Traffic," by Mr John Downie.
" On Improved Malleable Iron or Steel Casting, and some of its Applications,"

by Mr Neil M'Haffle.

MONTHLY NOTES.

MARINE MEMORANDA.

Coating for Ikon Ships.—Without discouraging those who are seeking to

discover the best protection for the bottoms of iron ships, or making their task

more difficult, it may be fairly presumed, judging from results, that a little

more discretion would have detected the worthlessness of many of those
compositions which have been tried, and thus avoided the risk and injury

which some of our finest ships have incurred. If careful analysis will not afford

an indication of probable effects, some other than our costly ironclads should
be chosen upon which experiments could be made. The same results would be
attained, as far a9 the merits of the different compositions are concerned,
without incurring the serious damage which has in some cases been sustained

;

and let the Warriors and Monitors be carefully coated, till we lind a better,

with the composition which experience has shown to be best. ILM. iron

steam troopship Himalaya is now in dock at Keyham, to be again coated with
the composition of Messrs Peacock and Buchan, which, we have been informed,
has given entire satisfaction to Captain Lacy and his officers, and also to the
Dockyard authorities. It is about nine months ago that the Himalaya was
last docked, since which this fine serviceable troopship has made a voyage
round the world, via India and Australia, with an intermediate voyage between
Australia and New Zealand, without being docked or beached or going into

fresh water. She came home chiefly under canvas, to save fuel, via Cape
Horn, and, we are assured, kept up her speed to the last. On examination,

she had merely a little slime and a few minute barnacles on her, and we hear
that her bottom is as sound and good as the first year she was built.

The Lord Warden Target.—This target represents a portion of the

broadside of the Lord Warderi, and should the experiments which are to be
carried out upon it confirm the expectations formed of its shot-resisting power,
the Lord Warden will be constructed on exactly the same principle. The total

thickness of the iron and teak timber forming the target is 2ft. ll^in. The
outer portion consists of a couple of the large malleable plates sent in by the
Millwall Iron Company, each weighing between seven and eight tons. Each
plate is 20ft. in length, by 4ft. 6in. wide, and 4$in. in thickness. These are

bolted to a thickness of teak planking of 8 inches, between which and the
balks of timber, which answer to the timber frames of a vessel, are wrought
iron plates Ik inches in thickness, and it is exactly this thickness of iron which,
it is expected, will effectually resist the passage of shot through the sides of

the vessel after penetrating the armour-plates. The 1^-inch plates are bolted
to 13J inches of teak timber, to the interior of which is fastened the 8.}-inch

teak planking. Each of the armour-plates is secured by 22 wrought iron bolts

2 1 inches in thickness, the bevel at the head of the bolt being 3£ inches. Each
bolt being let into the plate the latter presents an even surface. The bolts are

fastened by means of the ordinary nuts. The target is of enormous strength,

each of the timbers being held together by means of five large wrought-iron knees.
Its weight is 25 tons, and altogether it is one of the strongest targets for ex-
perimental purposes ever constructed, and would appear destined to sustain
any amount of battering. The naval transport Dove has been brought up
alongside the dockyard to receive the target on board, but, owing to the want
of the proper appliances, &c, for unshipping it at Shoeburyness, the work of
landing it promises to be one of difficulty.

Large Steamers for the Kiter St Lawrence.— The first of two large
steamers, intended for the passenger trade between Quebec and Montreal, is

now in course of construction by the Messrs Barclay, Curie & Co., in their
yard at Stobcross. They are being built from a very fine New York model,
and the work upon the first of them, the Quebec, is now in a very forward state.

Her dimensions are—Length of keel, 285 feet; breadth of iron hull, 34 feet;

and H feet depth of hold. The decks are to project over the sides of the hull,

and will be GO feet across. On the main deck there will be a large and beauti-
fully fitted up ladies' cabin, offices, luggage rooms, engine room, 4c. Above
the main deck there will be another deck, also 60 feet broad, extending the
whole length of the vessel. This upper deck is to be devoted entirely to
cabin passengers. On it will be the grand saloon, 200 feet long, which is to be
fitted with the richest furniture, mirrors, &c. The state rooms are to be ranged
on each side of this saloon, leaving a passage outside for a promenade. The
engine to propel the vessel is to be a single cylinder beam engine. The
cylinder is to be 60 inches diameter, and 11 feet stroke, and will be supplied
with steam at 45lb. pressure from two boilers. The paddle wheels will be 32
feet diameter, with floats 10 feet broad. The engine will work up to 1500
horse-power, and is expected to propel the boat at a speed of 20 miles an hour.
The other boat to be laid on after the Quebec will be the same in all respects.

Both these steamers, with all on board, will draw only about 5 feet of water.
They are being built under the superintendence of Mr William Inglis, a
Canadian engineer, now settled in Edinburgh. When the Quebec is finished,

she will be taken asunder, packed up, and shipped to Canada.

The Double Screw at Sea-—We have on various occasions of late

recorded trials of steam vessels fitted with double or twin screws, trials

which have excited considerable interest from the great importance the
principle under trial bore both towards the Royal and mercantile marine,
offering as it does a power of manoeuvring a vessel when under steam such
as never could have been attained by the single screw or the paddle. The
public importance of the principle has been fully acknowledged,, indeed, by its

partial adoption by the Admiralty, and the testimony given to its merits in the
House of Commons by Lord Clarence Paget, Sir James Elphinstone, and others.

These trials have hitherto taken place on the comparatively smooth waters of
the Thames; but the twin screws reached their as yet culminating point of suc-

cess in the trial trip of the Atalanta from London to Calais, and thence in a race
between that portand Dover with one of the fastest boats of the London, Chatham,
and Dover Railway Company. The Atalanta is an iron vessel, built by Messrs
J. & W. Dudgeon, of Cubitt-town-yard, Millwall ; is 500 tons burden, 200 feet

long, 24 feet in breadth, 14 feet in depth, and is driven by two screws, with in-

dependent engines, the collective power being 200 horse. She is a smart,
clipper-looking craft, possessing at the same time large carrying powers. She
left Gravesend at 15 minutes past 12, in charge of Mr Leigh, Trinity Pilot, the
wind being fresh from E.S.E., and the young flood tide coming up agaiDst her.

The steam was up for the first time, and it was therefore not intended to make
any official trial of her speed between the Thames and Calais, the port to which
she was first bound, but in passing the measured mile in Long Reach Bhe was
found to be going 14-138 knots, which certainly appeared to confirm the asser-

tion of her builders that she would prove to be, for her tonnage and horse-power,
the fastest screw vessel afloat. The Nore light-ship was passed at 21 minutes
past 1, the greater part of the time the port engine only having been at work,
owing to some adjustment being required to the starbord crank bearings, but
even under these disadvantageous circumstances the distance, 22J miles, was
made in 75 minutes. The wind was now freshening, but the water was smooth
and the weather clear, as the vessel kept on her course through the Oaze Deeps
and the Alexandra Channel, the engines making 120 revolutions without a

rattle, and doing their work magnificently. At 4*30 p.m. the bold outline of
the South Foreland was merged in the general dark outline of the English coast
under the Atalanta's lee, while the white cliffs of France west of Calais were
rising rapidly above the line of waters ahead. At 6 p.m. the Atalanta was in

her berth alongside the pier at Calais, just ahead of the paddle mail packet
Vivid, with which she was to try her strength across Channel on the following
day. The distance between the Downs and Calais could have been accomplished
in considerably less time, quick as it really was, but for the vessel having been
kept on a mid-channel course between Dover and Calais for some ten miles,
thus deviating from her direct course for the latter place. On Thursday the
Atalanta crossed over from Calais to Dover, so as to steam back from the latter

to the former place in company with the Vivid, which was appointed to leave
with the mail from Dover at 9 30. At 45 minutes past 9 the Vivid came out,

and the Atalanta having been placed in position as nearly as possible abreast of

her, the race across commenced. From the time of starting the result was
never for a moment in doubt. The Vivid, pitching her bows into the sea as

she got clear of the land, was evidently making hard work of it, and fast drop-
ping astern of the Atalanta, which, without throwing a drop of spray over her
deck, was making her way in splendid style, and improving her position with
every fresh puff of wind and roll of the sea. As the French land was neared
the wind freshened, and as it so freshened and the sea rose the better the

Atalanta behaved. Calais was reached in 77 minutes by the Atalanta^ but the
Vivid was 107 minutes—half an hour behind the double screw. The success

was of so decided a character that it was considered unnecessary to test the

speed of the boat any further, and a return course was therefore shaped for the

Thames, where she arrived at 5 p.rn. and where she will complete her outfit for

the service for which she has been built. In crossing the Channel the action

of the screw on each quarter was beautifully distinct through the deep, blue

clearness of the water, and it was surprising to notice with what smooth solidity

and entire absence of water disturbance of any kind they worked.

MISCELLANEOUS.

A Bridge over the Straitsof Messina.—According to the Italian journals,

it is in contemplation to unite Sicily to the main land by a bridge. The
bridge proposed would be a suspension one, on a new system, the chains being
of cast steel, and strong enough to support the weight of several railway trains.

Testing Iron and Steel.—Mr Pavid Kirkaldy, whose extensive researches
concerning the strength of iron and steel are so widely known, is about to erect

a costly apparatus in London for the testing of all lengths of iron and steel,

including suspension-bridge links, <Sx. The apparatus is to be made by Messrs
Greenwood and Batley, of Leeds, under Sir Kirkaldy's patent.
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The Late Mr Richard Roberts.—We understand that it is in contempla-

tion to hold a meeting at the Society of Arts to take measures with reference

to some memorial of the useful services rendered to manufactures and
mechanical science by the late Mr Roberts.

A Monster Mast.—The ship City of Paris, now at Broomielaw from Lon-
don, has on board an Oregon mast-piece, 170 feet long. This is, perhaps, the

largest piece of timber ever seen in the Clyde.

Wooden Paper.—M. Bardoux, a manufacturer of Poitiers, is said to have

made a discovery which will effect a revolution in the manufacture of paper.

He has succeeded in manufacturing paper from various descriptions of timber,

such as oak, walnut, pine, and chestnut, and from vegetables, and without the

addition of rags. Samples of various descriptions of paper are exhibited at the

office of the "Journal des Inventenrs. " M. Bardoux asserts that his inven-

tion will cause a reduction of from 60 to SO per cent, in the price of paper.

The Niagara Falls Canal.—The estimated cost of the ship canal around

the Niagara Falls, is five millions and a half. It is proposed to build it from

the Head Waters to Lewiston, with locks 300 feet long, 50 feet wide, and 10

feet deep. In addition to this, three millions and a half will be asked for the

enlargement of the Chicago and Erie Canals, and four millions for a canal

fh,m the St Lawrence over to Albany, via Lake Champlain, and thirteen

millions for an enlargement of the Illinois Canal, from Keobruk to Chicago,

so that vessels of 600 tons burden can pass.

Monster Steam Hammer.—Messrs R. and W. Morrison, of Newcastle-on-

Tyne, have just forged what is believed to be the largest and most powerful

steam hammer in the world, for the Russian Government. The piston rod, to

which the hammer is attached, weighed no less than 42 tons in its rough forged

state, and now, when dressed down to the required dimensions, it has only

teen reduced to 35 tons. The length of the piston rod is 38ft., the diameter

2ft. 4in., having a stroke of 14ft. 6in., the piston being 6ft. 8in. The forging

of this mass of metal occupied 44 days. The cylinder for this hammer was
cast at the Elswick Engine Works. Its diameter inside is Oft. 8in., its weight

upwards of40 tons. The two standards weigh nearly 40 tons each.

Discovery of Lignite in the Punjaub.—A vein of coal or lignite (we have
not heard whether it burns with bituminous or erapyreumatic odour), said to be

inexhaustible, has been opened in the Punjaub. However, it has been tried

by the Punjaub Railway Company for its locomotives, the chief engineer pro-

nouncing most favourably on it. The discovery has caused considerable interest

in the Punjaub ; for, if it prove to be, as it is described, of a quality equal if not

superior to that found in Bengal, it will secure the profitable working of an

extension of the railway in the Punjaub. The discovery of this vein has been

made at Pind Dadun Khan, about one hundred and fifty miles northward from
Lahore, on the banks of the Jhelum, a little to the west of the ordinary road to

Peshawur, and contiguous to Mr Andrews' projected line between Lahore and
Peshawur.

Clifton Suspension Bridge.—This structure is now making rapid progress.

The permanent chains on the south ;ide have been completed, and the temporary

bridge has heen removed from under them to the north side. The first

permanent chain on the north side was completed on Monday 11th ult, and it

is expected that the whole of the chains will be finished by the end of the

month, when the construction of the roadway will be immediately commenced.
The work of attaching the suspension-rods will be begun simultaneously

from each end of the bridge, and the girders for the roadway connected there-

with as the work proceeds. No definite period can be fixed for the opening of

the bridge, but taking into consideration the rapid progress already made, it is

probable that this great work will be completed and opened to the public dur-

ing the autumn of the present year.

The Armstrong Gun.—While Sir W. Armstrong is establishing the

reputation of his new guns at Shoeburyness, a damaging report has appeared,

from the officers of the China squadron affecting the character of his naval

artillery. It would be very desirable to know something of the way in which
the guns were treated at Kagosima before the report is accepted as conclusive

evidence that Sir W. Armstrong's ordnance failei It is a positive fact that in

one man-of-war, at all events, the men have never had a day's practice with

the Armstrong guns with shot or shell, or even blank cartridges ; other ships

have fired only a few rounds of service charges ; others again have merely
fired a few rounds of blank cartridges. Now it is obvious that, to send ships to

engage an enemy with pieces concerning the peculiarities and mode of working
which the crews are utterly ignorant is an act not short by any means of
culpable temerity and extreme folly. The long enumeration of vent pieces

blown out and of guns damaged would be more satisfactory had it been
accompanied by a statement concerning the way in which each accident is

supposed to have occuired.

Steam Fire-esgine.—A powerful steam fire-engine was yesterday shipped
on board the Fingal steamer for Copenhagen. It is intended for the Royal
Board of Fire of that city, but it is expected that it will in the first instance be
used for the extinction of fire caused by the bombardment of the Danish
fortresses by the Germans. Immediately after the inundation at Sheffield

steam pumping machinery was telegraphed for irom London, and this engine
wa9 immediately sent down. It was engaged five days continuously pumping
water, sand, and dirt from the basements of the steel and other manufactories,
and finished on the fifth day, the 19th of March, by working in public for two
hours as a steam fire-engine, when it threw two large jets above the factory

chimneys. It was also worked on the 31st of Maich, in the presence of
Captain Shaw, superintendent of the London Fire Brigade, and Mr Matthews,
of the firm of John Penn and Son, when a 1 Jin. jet was worked continuously
with a pressure of 1001b. to the square inch. Steam was generated to 501b. to

the square inch in eight minutes, cold water being used. This engine is an
improvement upon that which obtained the first prize at the international

competition at the Crystal Palace on the 1st of July, 1863. It weighs 30cwt.,
and is the 30th steam fire-engine constructed by Messrs Shand, Mason,
& Co.

Nature Printing from Steel.—Mr. H. C. Sorby, F.R.S., whose re-

searches into the microscopic character of the internal structure of steel are
well known, has brought out an ingenious method of showing this structure,
by making the steel become, as it were, its own block for printing on paper
its peculiar characteristics ; in fact a species of nature printing. When iron is

converted into steel by cementation three distinct crystalline compounds are
formed, two of which are readily dissolved by diluted nitric acid, whereas one
is scarcely at all affected by it. If, therefore, a piece of steel be ground flat and
polished, and then placed in the acid, after a suitable amount of action this con-
stituent retains its original surface and polish, whereas the other two are so much
dissolved that it stands up in sufficient relief to allow of the block being used
for surface printing instead of a wood cut, so as to exhibit the structure of dif-

ferent varieties of steel, and such is Mr Sorby's ingenious process. Printed
illustrations of the process were exibited by Mr Sorby at the conversazione
which lately took place at Sheffield, under the auspices of the Leeds Literary

and Philosophical Society. These consisted of a " square bar of iron once con-
verted, transverse section, showing iron remaining in the centre ;" a " flat bar
of iron, slightly converted, the crystals being small;" a "square bar of

iron, twice converted, transverse section, showing the centre incompletely
converted j" a " flat bar of iron, highly converted, the crystals being rather

large;" a "round bar of 'homogeneous metal,' converted, transverse section;"

and a "flat bar of hammered cast steel, reconverted, the crystals very large."

Mr Sorby has sent specimens to the Society of Arts.

Metric System of Weights and Measures.—Mr Ewart's Permissive Bill

for the introduction of the metric system into this country has passed the
second reading in the House of Commons hy a majority of 90 to 52. Mr
John Bennett, in a letter to the Morning Star, says:—"How strange it is

that, though the value of the decimal system is well understood on the Con-
tinent, its adoption should still remain uncared for by our Parliament I As a
watch and clock maker I have to lament the failure of our productive powers
in competition with the French, the Swiss, and even the Germans. They
beat us by their better system of education, which throughout Switzerland is

universal, gratuitous, and compulsory. Another great element of their success
lies in their enlisting the delicate and patient fingers of their female population.

But with these advantages their superiority would not be so complete if they
had not everywhere the practical benefit of an uniform metric system of

weights and measures as the only legal standard for guidance in their manu-
factures. The manufacturer of watches in a Swiss village can thus act through
orders he may send for a few pence by telegraph to workmen and workwomen,
at their own homes a hundred miles away from him, for by the decimalised
metric standard every workman can set his tool with such mathematical preci-

sion that the part upon which he is engaged cannot fail to fit in the machine which
is laid down in corresponding sizes. Thus our rivals have a great advantage
over us, in a more minute subdivision of work, in the ability infallibly to hit

off dimensions with such exactness that they want no cobbling into shape in

order to fit them for their work ; and, lastly, the manufacturer is in a position

to select the best hands, whether they live far or near from the spot where his
central operations are carried on."

The Middle Leyel.—Some interesting information may be afforded with
regard to this district of the fens, which excited so much attention last year
in consequence of the disastrous inundatio.' near Lynn. It appears from the
accounts for the financial year ending April 6, 1863, that 86,651/. was dis-

bursed during that period, of which 57,744/. was in reference to works conse-
quent on the failure of the out-fall sluice. The further sum of 1,996/. was paid
on account of law expenses, arising principally out of the same calamity.
About 8;000/. has since been paid on account of the defensive works, and from
2,000/. to 3,000/. still remains to be paid, exclusiye of the engineers' charges,
which have not yet been received. It was estimated a year since that there
would be a deficiency of 20,000/., or thereabouts, in the funds of the commis-
sioners to provide for the works contemplated by the engineers. The result

has confirmed the estimate, but the commissioners do not propose to take up
formally any further sum on loan, but to provide for their current wants
through a temporary advance from their bankers. Further argument in

reference to the questions of law reserved for the opinion of the Court of
Queen's Bench with regard to the compensation claims preferred during the
great flood will take place during the present term. A leakage and some
disturbances at the syphon dam and works have lately occurred, and Mr T. E.
Harrison, C.E., come down last week for the purpose of making an examina-
tion with Mr Lunn, the resident engineer. Mr Lunn has given directions to

have some puddle prepared, and the men employed will open out as far as they
can the course of the water, and will then fill the excavated space in with
puddle. The defective point is supposed to be close to the syphons furthest

from the engine-house, and the next spriug tides will prove whether this is or
is not the case. Mr Harrison considers that no bad result is likely to arise

from the leak, but he has met Mr Hawkshaw, C.E., for the purpose of con-
sulting with that gentleman, and of ascertaining from Mr Lunn the result

of the work now being carried on. The amount of rain which has
fallen has been so unusually small that no opportunity has been afforded

for judging by actual experiment as to the probable efficiency of the
Byphons; but, acting under the advice of the engineers, the commissioners
propose to give them a further (rial before disturbing them. It appears from
the accounts that in the commissioners' last financial year the amount taken up
on loan was 71,000/., the bonded debt of the commission being thus increased
to 461,000/. The amount paid for interest was 16,693/., and the sum received
in taxes was 21,691/., while the other ordinary accessory receipts of the year
were 820/. A temporary loan of 20,000/., contracted in 1S62-3, has been paid
off.

-
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Experiments at Shoeduryness.—The long-expected contest between the

Whitworth and Armstrong systems of artillery has commenced at Shoe-

buryness, in the presence of most of the members of the Select Ordnance Com-
mittee, and a large number of noblemen and gentlemen interested in the sub-

ject. Sir AVilliam Armstrong is represented by three 12-pounder breech-

loaders and three muzzle-loading shunt guns of the same calibre, and Mr Whit-
worth by three muzzle-loaders of the same size. These nine guns are already

on the ground, and three 70-pounder Armstrong breech-loaders, three 70-

pounder Armstrong muzzle-loaders, and three 70-pounder Whitworth muzzle-

loaders are on their way from Woolwich to Shoebury. The details of the trial

are kept secret at present; but it i3 pretty well known that a minimum of 3,000

rounds will be fired from each gun. The contest will be necessarily very

tedious, and will extend over a period of two or three months, if not more. At
first sight this seems to be an unnecessary expenditure of time and money, but

the committee are desirous of testing these arms to their very utmost capacity, at

every range, with every variety of projectile, and against every kind of defence.

They will also be tested with reference to the quickness with which they can

be charged and fired. After the 3,000 rounds have been fired, it is believed

that the guns will be subjected to a series of proofs with gradually increasing

charges of powder. The trial commenced with one each of the three descriptions

of 12-pounders. Seven rounds of solid shot, three of dead-segmental shells,

and five of dead common shells were fired point blank, to test the exact range

of each gun. Six rounds of solid shell were then fired at one degree of eleva-

tion, and the contest was prematurely stopped by a violent storm of rain and
wind, which swept across the marshes from the south-west. Up to the last

three or four rounds the weather had been most balmy and spring-like, there

being hardly a breath of wind stirring to interfere with the practice. As so

much work haa to be gone through it will hardly be possible to get even a

glimpse of this most important and interesting contest before, at least, seven or

eight weeks have elapsed. The results of the more interesting experiments will

be given from time to time ; but it must be remembered that they will only form
units in the figure of merit that is to decide the contest. Since the Whit-
worth 12-pounders were last tried at Shoebury, Mr Whitworth has strengthened
them with an extra coil at the breech, making them nearly 20 per cent,

heavier than the Armstrongs of corresponding calibre, which weigh rather

more than 8 cwt. He has also at the suggestion of the Ordnance Committee,
opened a vent through the top of the breech, as well as through the caseable,

the method of firing the gun through the caseable vent being thought danger-
ous to the gunners. The gun tried was fired through the breech vent.

The Indian Telegraph Cable.—On the Mekran coast, about 250 miles
west of Kurrachee, the peninsula of Ras Noo i3 joined to the mainland by a
narrow sandy isthmus, on which is Gwadur, a wretched town of mat-and-mud-
built houses, inhabited chiefly by Beloochees, but subject to the Imaum of

Muscat, who is represented by an Arab governor and guard. To the north of

Gwadur the soft friable sandstone, the prevailing formation along the coast,

increases in height and irregularity; the mountain ridges taking every conceiv-

able form of pinnacle and buttress until they appear like a series of vast ruined

castles and cathedrals. To the west extends a circular bay, some nine or ten

miles across, with a regular sandy bottom, admirably adapted for receiving a

submarine cable, the land line eastward to Kurrachee being already completed
and the telegraph-office in full operation, to the great marvel of the natives as

well as of the chiefs, who come down to Gwadur with their retainers as far

from the interior as the neighbourhood of Herat. On the evening of the 4th

of February all the steamers and cable ships belonging to the section (which
had met at the rendezvous some days previously, with a punctuality auguring
well for the future success of the expedition,) having landed the heavy shore
cable, started westward for Mqssendom. The Victoria had been previously
stationed on the course, some miles out at sea, to mark the first point where
the cable might have otherwise run some danger of being laid upon an unsuitable

bottom. The Coromandel, with Colonel Stewart, R.E., on board, piloted the

course ; following her, the Zenobia towed the Kirkkam, Sir Charles Bright

and his staff laying and testing the cable from her at the rate of about five miles

an hour. At noon on the 5th 75 miles were laid, and at half-past 1Q on the

morning of the following day, having finished the 187 miles on board the

Kirkkam, the squadron came to anchor in lat. 25 li) N., long. 59 9 E., off Ras
Mundanny, a spit of low swampy land between Ras Tank and Ras Zegin. On
the afternoon of the 7th, having joined the end to the cable on board the

Marian Moore^ the ships started again, the Kirkhxm returning to Bombay in

tow of the Semiramis. At 9 30 a.m. on the 8th the ships anchored off Ras
Jask, at the entrance to the Gulf, 268 miles being laid, and waited until the
evening, so as to make the Arabian coast on the following morning. Shortly
after midday on the 9th, 357 miles having been laid, the Marian Moore anchored
near the landing-place at Malcolm's Inlet, a sandy inlet ten miles in length,

surrounded by steep and sterile mountains, and about 15 miles from Cape
Mussendom, which gives its name indefinitely to the adjacent land. The
shore-end was landed on the 13th, the interim being occupied in erecting a
short length of land line and fitting up tents and accommodation for the
operators. On the 14th the Marian Moore, with Messrs Laws, Webb, Alex-
ander, Lambert, and other engineers and electricians assisting in the work,
started for Bombay, in tow of the Zenobia, to prepare and bring up the Tioeed
and Assaye, which arrived with an aggregate of 730 miles of the cable on the
Glh and 13th of February respectively. So far nothing could have been more
successful, the cable when laid being in very far higher electrical condition
than any other line yet submerged, and having been laid without the smallest
drawback or ernbarrassment either mechanical or electrical. If the other
arrangements proceed with equal regularity, we may shortly look for the
completion of the Anglo-Indian Telegraph, though it is probable that some
little time may intervene between the completion of the cable in the Persian
Gulf and the establishment of the land Hues in Mesopotamia and Persia on
such a footing as to admit of the lines being opened to the public for the
regular carriage of messages.

PRICES CURRENT
OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING APRIL 28, 1864.

(Compiled expressly for tlie Practical Mechanic's Journal.)

IRON.
1st week. 2nd week. 3d week 4th week.

£ s d. £ s. i> £ s. D. £ s. D.

Bars, &c, British, per ton, .. .. 7 17
NaU Rods, 10
Hoop, 12 5
Sheets, 13 5
Pig, No. 1, Wales, 4 10
Bars, Staffordshire, 11 5
Rails, 7 17
Pig, No. 1, Scotch, best qual. 1/ to 3/ higher 8
Swedish Bars 12 15

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 10

In faggots 17 10
Spelteb, ingot, 22
Zinc, sheet, 26 15

COPPER,

Sheathing bolts, per ton 110
Bottoms 115
Old, exchange, .. .. .. .. 96
Tough Cake, _. 103

Tile, 103

7 17

9 15
12 5
13 5
4 10

11 5

7 17
3

12 15

15 10
17 10
21 5
26 15

8

9 15
12 5
13 10
4 10

11 5
8
3
12 15

15 10

17 10
21 7

26 15

7 17 6
9 15

11 6
12 5
4 10

10 15
7 17

3 10
12 10

15 10

17 10
21 5
26 15

TIN.

English blocks.

Bars in barrels,

Refined,
Banca, ..

Straits,

112

113
117

114
112

110
115

96
103
103

112

113
117
114

112

110 105
115 110

90
98
93

96
103
103

112 112
113

117
114

112

113
117

113
110 10

TIN PLATES.
Char. IC, per box,

Coke, IC
1 11

1 6

1 II
1 6

1 11
1 6

LEAD.
English pig
Sheet,

Spanish pig, hi bond,

TIMBER—PER LOAD.

Teak, new, .. .,

Quebec, red pine,
" yellow pine,

St. John, N.B., yellow
Quebec, oak, white,

" Birch
" Memel,
" Elm

Dantzic oak,
Fir,

Memel fir,

Riga,
Swedish,
Deals, per C, 12 feet by 3 by 9 inches.

Quebec, white spruce,

St John, white spruce,

Yellow pine, per reduced C.

Canada, 1st quality,
" 2nd do

Archangel yellow,

St. Petersburgh yellow
Finland,
Memel,
Gothenburg, yellow, .

,

" white,

Gefle, yellow,
Soderhamn,
Christiania, per C. 12 ft. by 2 by 9 in. yeL

OILS, PAINTS, & DRYSALTERIES.
Red Lead,
White Lead,
Seal, pale,' per 252 gallons,
" yellow,

Sperm,
Cod,
South Sea. . .

Olive, Gallipoli, per tun

Palm, per tun,

Cocoa-nut,
Rape pale foreign

Linseed,
Rough Turpentine, per cwt.,

English spirit without casks.

Hemp Manilla, per ton,

Jute
Hemp Rope,

3
3
3 2
: 12

17
14 15

16 15 16 15

14 15 14 15

17 10

11 10
13 5
11 15

9 10
12 10
10 10
9 5

11

10
22

21 10

26 2

48. 5

45 15
77
48 10

49 10

59 15
38
40 15

43
36

32
29

17 10

11 10

13 5

11 10
9 10

12 10

10 10
9 5

11

10
22

21 11
26 '2

48 5
45 15

77
48 10
49 10
59 15
36
40 15
43

17 10
11 10
13 5

11 15

9 10
12 10

10 10
9 5

11

10.

22

22
26
48
44 10

71 10
50
47 15

60
35 10
41 15

43 15
40 10

34 10
24 2

10
6

21 13 6 21 17 6 22 22

22 22 5 22 5 22 7

21 21 ?1 Q 21 2

12 10 12 10 12 10

2 12 C 2 12 6 2 12 6

17
14 15

17 10
11 10
13 5
10 15

9 10
12 10

10 10
9 5

11
10
22

22
26 O
48
44 10
74 10
50
47 15
60
35 10

41 15
43 15
40 10

34 10
24 2 6
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APPLICATIONS FOB

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

£3T When the city or town is not mentioned, London is to be understood.

Ind March. 1S64.
527. George Gaze. Camden Town—Money tills.

523. F. P/Langenard, Paris—Centrifugal machines.

3rd March, ISM.
G. H. Ellis. Wellington Road—Watering gardens.
Lowinski Yvose-Laurent, Paris—Carpets.
William Wilkinson. Hawarth— Sizing cotton.
Joseph Wrisht, Shipley—Baking oatcake.
E H. BentalL Heybridge—Cutters for facing up wood.
William Clark, Chancery Lane—Utilizing refuse tinned iron.—A com.
Henry Bennison. Plumstead—Motive power.
James Crutchett, Stroud—Winding threads.
B. P. Stockman, and J. S. Scott, London—Embankment Walls.
Edward Hall, Dartford—Polishing glass.
Samuel Pritchett, Charlbury—Gloves.
G. T. Bousfield, Brixton—Braiding machinery.—A com.
G. P. Harding, Paris—Bars and plates.
William Ibotson, Wraysbury—Paper.

4th March-, 1364.
Alfred Ford, Peckham—Floor cloth.
Daniel Slater, Kettering—Cabinet furniture.
E. T. Hughes, Chancery Lane—Cleaning grain.—A com.
John Spencer, Doncaster—Holdfast for sacks.
W. E. Newton, Chancery Lane—Breaks.—A com.
Felix Lepontre, France—Spinning looms.
$. A. Brooman, Fleet Street—Green Colouring matter.—A com.
Michael Henry, Fleet Street—Propelling.—A com.
Stephen Bourne. Harrow—Casks for containing beer.
Alexandre Manbre, Baker Street—Glucose sugar.
Frederick Smith, Lambeth—Ovens.

5th March, 1S64.
J. Lockwood and J. Wetherill, Batley—Propelling.
Theodore Grace, Bristol—Hay making machine.
Henry Cochrane, Ormesby Iron Works—Moulds for casting metals.
Laurence HilL Port Glasgow—Windlasses.
W. Milligan and B. Duty, Bradford—Weaving.
W. G. Beattie. South Bank—Locomotive engines.
R- A. Brooman, Fleet Street—Cloth.—A com.
William Dangerfield, Chalford—Handles for walking sticks.
Charles Humfrey, Southwark—Vulcanizing India rubber.
Thomas Gray, Mitcham—Jute.

7th March, 1864.
James Backhouse, Leeds—Reaping corn.
Charles Jordan, Manchester—Files.
Joseph RevelL Dukinfield—Oil cans.
A V. Newton, Chancery Lane—Steam boilers.—A com.
W. E Newton, Chancery Lane—Refining sugar.—A com.

8th March, 1864.
J- Price and R. E. Donovan, Dublin—Preventing collisions.
C. E Laederich, Paris—Watches.
W. E. Gedge, Wellington Street—Printing on tin.—A com.
W. Moir. Manchester, and C. E. Serjeant, Lomvet—Railways.
W. Clark, Chancery Lane—Engines for raising and forcing water.—A com.
John Lawrence. L'ckfield—Signal apparatus applied to steam boilers.
James Symes, Norfolk Street—Building structures in water.
Edward Cowles, Hounslow—Sofas.
Hughes Greaves, Westminster—Railways and tramways.
J. H. Johnson, Lincoln's Inn Fields—drying grain.—A com.
A. V. Newton, Chancery Lane—Moulding bricks.—A com.
W. E. Newton, Chancery Lane—Baryta and strontia.—A com.

9tk March, 1864.
L. A. LanieL Westminster—Dressing linen.
Frederick Tolhausen, Paris—Washing-blues.—A com.
J. M. WorralL Ordsall—Dyeing raised fabrics.
J. P. WorralL Ordsall— Colouring raised textile fabrics.
David Brodie, Paisley—Heating water.
G. Davies, Lincoln's Inn—Transforming the ebb and flow of the tide.—A com.
Christopher BrakelL Oldham—Ginning cotton.
F. Spiere and C. Pond, Cavendish Square—Stoppering bottles.—A com.
T. Greenwood and H. Hadley, Leeds—Dressing silk waste.
William Hutchinson, Salford—Steam engines.
R. A. Brooman, Fleet Street—Balloons.—A com.
E. Bishop. Leeds, and W. Bailey, Hab'fax—Evaporating water.
William Clark, Chancery Lane—Dressing hides and skins.—A com.
> athan Thomson, St John's Wood—Stopping bottles.
J. L. Norton, Ludgate Hill—Manure.
W. E. Broderick and W. Rees, London—Needles for sewing machines.
J. T. Way, London—Manure.
G. T. Bousfield, Brixton—Spinning.
Samuel BlackwelL Oxford Street—Breaking in horses.
George Haseltine, Southampton buildings—Spring tension regulator.—A com.

10th March, 1864.
J. H. Schofield, Oldham—Lubricating frictional surfaces in machinery.
John Wallace, Alexandria—Reaping machines.
Thomas Boyle, Gray's Inn Road—Air and smoke valve.
Thomas Banks, Kidderminster—Steering ships.—A com.
John Clayton, Wolverhampton—Reverberatory furnaces.
H. A. Bonneville, Bayswater—Ornamental paper.—A com.
W. W. Bnrdon, Newcastle-upon-Tyne—Hewing or getting coaL
J. V. N. Bazalgette, Devonshire Street—Ventilating hats.H E. Clifton, America—Hot blast ovens.
J. Shortridge and J. B Howell, Sheffield—Cast steel and homogeneous iron.

529.

530.

531.

532-

533.

534-
535.

536-

637-

533.

539.

54tt

541.

542.

543.

544.

545.

546.

547.

548.

549.

550.

55L
552.

553.

554.

555.

556.

557.

558.
559.

560.

561.

562.

563.

564.

5C5.

566.

667.

563

569.

570.

571.

572.

573.
574.

575.

576.

578.
579.

580.

531.
582.
583.

684.

685.

586
587.

588.
689.

590.

59L
592.

593.

594.

5S.5.

596.

597.

598.

599.
600.

601
602.

6)3.

604.

605.

606.

6/7.

e ;.

649
610.

611. H. N. Penrice, Norwich—Tunnelling through rock.
612. Frederick Walton, Staine3—Raising water.

613.

614.

615.

616.

617.

618.

619.

620.

621.

622.

623.

624.

625.

626.

627.
628.

629.

630.

631.

632.

633.

634.

635.

636.

637.

638.

639.

640.

641.

642.

643.

644.

645.

646.

047.
648.

649.

650.

651.

652.

653.

654.

655.

656.

657.
658.

659.

660.

661.

662.

663.

604.

065.

666.

667.

668.

609.

670.

671.

672.

673.

674.

675.

676.

677.

678.

679.
630.

631.
682.

683.

684.

685.

686.

687-

11th March, 1S64.
William Wilson, Manchester—Supplying hot water to baths.
F. Wilkinson and W. Rossetter, Accrington—Carding cotton.
W. R. Bowditch, Wakefield—Regulating the flow of gas in railway carriages.

William Cockshott. Keighley—Driving the spindles of spinning frames.
C. J. Sharp, Clerkenwell—Lock for portemonnaies.
Florentine Besson, Eustou Road—Musical instruments.
W. T. W. Jones, Old Cavendish Street—Laced boots.
Frederick Foster, Salisbury Street—Miners' safety lamps.

12;7i March, 1S64.
H. Simester and J. Bainbridge, London—Register stoves.

James Taylor, Middlesborough-on-Tees—Raising and lowering bodies.
James Crompton, Bolton—Mangling machines.
C. E. Wallis, Holborn—Revolving fire arms.
George Clark, Brunswick Square—Guns and projectiles.

J. and J. Lawson, Glasgow—Weaving.
R. H. Collyer, St John's Wood—Paper.
Edmund Walton, Wood Street—Fastening gentlemen's scarfs.

L. A. Durrieu, Soho Square—Removing specks from dyed fabrics.—A com.
W. E. Gedge, Wellington Street—Motive power.—A com.
Augustus Smith, Stratford—Dragging bristols.

J. H, Johnson, Lincoln's Inn Fields— Soap.—A com.
H. Hancock and W. H. Vickers, London—Fastenings for door3.

J. Piatt and W. Richardson, Oldham—Breaking up or pulverizing clay.

Raymond Fletcher, Derby—Varnishing paper hangings.
Thomas Rawlings, London—Wrenches for cutting pipes.—A com.
F. H. Needham, Strand—Electric telegraph cables.

James Symes, Norfolk Street—Masts for sailing boats.

14(7i March, 1864.

T. Parkinson and F. Taylor, Blackburn, and T. Burton, Padiham—Dyeing.
W. A. Martin and E. Wylam, Cannon Street—Furnace bars.

John Newey, Harborne— Fire escape.
H. Eastwood and B. Matthews, Elland—Carding wool.
Esau Rowing, Norwich—High-pressure steam boilers.

Samuel Holmes, Strand—Lamps.
W. E. Gedge, Wellington Street—Candles.—A com.
J. Pralt and G. Little, Oldham-Moulding from patterns.

Charles Anderson, Fettykil—Manufacture of paper.

William Hensman, Woburn—Raising and lowering weights.

C. R. Broadbridge, Petworth—Tables.

loth March; 1S64.

Benjamin Browne, King William Street—Mowing grass.—A com.

J. K. Hoyt, Southampton Buildings—Windlasses.—A com.

Thomas Chamberlayne, Winchester—Connecting railway carriages.

Edmund Bailer, Birmingham—Water slide gasaliers.

T. P. Tregaskis, Lamb's Conduit Streets-Street railways.

J. Empson and H. von Hartz, Hamburgh—Rotary engines.

Matthew Montgomery, Liverpool—Ships' sounding rods.

Henry Tucker, London—Scarfs for the neck.

A. N. Saleres, Paris—Painted paper-hangings.

A. H. Martin, Bradford—Spinning wool.

Adolph Geber, Berlin—Hats.
E. F. Ruffin, America—Signals.
Joseph Rowell, Aberdeen -Fences.
Henry Caldwell, Shillingford—Projectiles.

Benjamin Day, America—Producing relief plates for printing.

A. V. Newton, Chancery Lane—Cupola furnaces.—A com.

16th March, 1864.

Robert Holt, Bolton-Hoods for ventilators.

G H. Openshaw, Over Darwen—Power looms for weaving.

James Carrick, Glasgow—Apparatus for breathing.

P. A Le C. de F. Moreau, Paris—Railways —A com.

P. A. L. de Fountainemoreau, Paris, Fire-arms.—A com.

W. S. Longridge, Derby—Steam boilers.

Hyde Bateman, Barnes—Rotary steam engines. ......
J Moore and W. Gadd, Manchester—Manufacture of pile fabrics.

R. A. Brooman, Fleet Street—Treating vegetable textile matters.—A com.

E.' T. Wakefield, Bayswater—Gas lighting.

James Laverty, Glasgow—Pens.
John Danglish, Reading—Aerated bread.

Richard Howarth, Cannon Street—Covering railway trucks.
_

John Griffiths Stretford, and John Jaft'rey, Manchester—Alarms for cisterns.

W. A. von Kanig, Russell Square—Railway telegraphs and signals.

17th March, 1864.

Henry Wood. West Smithfield—Weighing machines.

David Dalglish, Glasgow-Looms for weaving.

J. JarmanT Sutton Coldfield, and S. Sharpe, Loudon—Steam Ploughs.

J. and J. Horrocks, Ainsworth-Spinning Cotton.

J Bleasdale, Blackburn—Drawing rollers used in machines for spinning.

William Clark, Chancery Lane—Lubricating apparatus.—A com.

William Clark, Chancery Lane -Horse shoes.—A com.

J Edmondson and T. Ingram, Frizinghall—Looms for weaving.

T. Gamble and E. Ellis, Nottingham-Warp fabrics

18th March, 1S64.

L A Durrien, Soho Square—Dyeing of woollen fabrics,—A com.

Beniamin Fowler, Liverpool—Portable drilling machine.

J. Genevrier and P. E. Bidaux. Paris-Spring barrels for clocks.

Ferdinard Dancart. Paris—Brakes.
G F. ChantreU and J. Reymond, Liverpool—Ventdators.

Frederick Tolhausen, Paris—Preserving iron from corrosion.—A com.

James Bun-ell, Whitechapel—Marine steam boilers.

John Swallow, Todmorden—Doffing fibrous materials.

George Kershaw, Camden Town—Macerating vessels.

19th March, 1S04.

Charles Heywood, Manchester—Removing scum from water.

David Jones, Birmingham—Sugar moulds.—A com.

J. B. Jude, Waterinbury—Pressing yeast

Charles Billson, Leicester-Woollen shirts. ...... . . . , ,

P. J. Riboulet and C. Lapelouse, Marseilles—Maintaining in a horizontal

plane, tables, and other articles on ships.
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T. J. Searle, Hackney—Polishing boots.

21s( March, 1864.

J. H. Albinson and J. Collier. Bolton—Spinning and weaving.
W. A. Martin and E Wylam, Cannon Street—Firebars
Henry Steele, Chancery Lane—Chimney cowls.—A com.
Edward Borrows, Sutton—Pumps.
A. B. Childs, New Oxford Street—Circular sawing machines.—A com.
Peter Berghaus, Prussia—Ribbons.
James Reilly, Manchester—Mahogany tables.
F. T. Moison, Paris—Cleansing cloths.
John Morgan. I>ublin— Preserving animal substances.
Caleb Hill, Cheddar—Boots and shoes.
H. E. Hutchins, Gilston—Breech-loading cannons or guns.
G. and C. Firmin, Ipswich—Heatiug the contents of vats.

22nd March, 1864.

Joseph M lMorran, Old Street—Cutting suet.
James Bennie, Glasgow—Bending or straightening rods.
J. and J. Lawson, Glasgow—Weaving.
Peter Effertz, Manchester—Making bricks
John Leslie, Hanover Square—Generating heat.
G. T. Bousfield, Lochborough Park—Gun carriages.—A com.
J. Shepherd, Manchester, and J. Hoyle, Heywood—Raising the nap on
woven fabrics.

S. Berrisford and W. Ainsworth, Stockport - Looms for weaving.
William Home, Chesterfield —Motive power engines.
D. H. Barber, Aldersgate Street—Reaping aud mowing machines.
John Edis, Shoreditch—Fastening table tops.

23rd March, 1864.

F. L. Roux, Westminster—Plastic compound for the protection of metallic
surfaces.

H. Desforges and E C. Sonnct.Westminster— Gridiron for culinary purposes.
Frederick Tolkausen, Paris—Pressing irons.—A com.
Augustin Morel, Roubaix— Combing filamentous materials.
Augustin Morel, Roubaix—Traction engines.
W. E. Winby, Atherstone, and W. Wharton, Birmingham —Springs.
W. Routledge and F. F. Ommanney, Salford—Presses for packing cotton.
William Forgio, Nottingham—Boots and shoes.
T. H. Head and H. Smith—Stockton-on-Tees—Moulding.
John Strafford, Stratford—Roof lamps of railway carriages.
William Leuty, Lille—Self-acting saddle for spinning frames.
Frederick Tyerman, London—Gas and Lamp fittings.

Goorgo Couchman, London—Fastenings for neck ties.

Uth March, 1864.

John Edis, Shoreditch—Fastening table tops.
J. and J. Wild, Dalton—Spinning wool.
R. H. Wright, Ingram Court—Marine steam engines.
Elias Leak, Longton—Sounds or signals.

C. Garton, Bristol, and T. Hill, Southampton—Mashing apparatus.
S. Bark, T. Attwood, Smethwick, and J. D. Robinson, Birmingham—Gasaliers.
J. T. Stroud, Birmingham— Lamps.
W. E. Gedge, Strand—Aerial machine.—A com.
A. Blouin and N. D. Mercier, Paris—Axle tree.

William Roberts, Millwall—Traction and hauling engines.
Isaac Barnes, Birmingham—Gasaliers and gas brackets.
Samuel Matthews, Birmingham—Breech loading fire-arms.

W. A. Torrey, New York—Axles of railway carriages.— A coin.

20th March, 1864.

R A. Brooman, Fleet Street—Revivifying animal black —A cum.
Victor Dubourg, Germany—Gas burners.
William Clark, Chancery Lane—Hats.—A com.
Alfred Staples, Leicester—Combing wool.
T. W. Rammell, Bridge Street— Pneumatic railways.
James Warburton, Leeds—Preparing silk.

G. T. Bousfield, Brixton—Fire-arms.—A com.
Moore Clough, Whitby— Reefing and stowing sails.

Ellis Lever, Manchester—Ventilating mines.
J. Symes, Norfolk Street—Locomotive apparatus applicable to laud and sea.

28(6 March, 1804.

Edwin Hill, .Sheffield—Armour plates.

William Kirrage, Victoria Park—Breech loading cannon.—A com.
Edmund Pace, London—Matches.
Charles Hartley, Salford—Looms for weaving.
J. Coulter, Huddersfield, and J. A Barber, Brighthouse—Drying woollen

fabrics,
John Lightfoot, Aecrington—Dyeing and printing yarns.
Michael Henry, Fleet Street—Supplying air to persons employed under

water.—A com.
Michael Scott, Parliament Street—Ships or vessels.
John Rees, Machynlleth—Preservation of ships.

29f7i March, 1864.

James Robbins. Lambeth— Separating oils and other liquids from solids.
T. B. Harpur, Kildare —Printing music.
I. M. Evans, Ruabon—Blasting for mining purposes.
Ernest Grether, Manchester—Carding engines.—A com.
S. Harrison and W. Clements, Birmingham—Fire grates.
Thomas Bradford, Manchester—Butter making machines.
W. E Newton, Chancery Lane—Hulling grain.—A com.
H. Holden and E. S. Forsbaw, Preston—Looms for weaving.
William Arthur. Atherington—Compasses.
Arthur Heald, Sabden Whalley- Sizing yarns and threads.
Charles Doughty, Lincoln— Refining the oil of cotton seeds.
H. Smith and E. Roberts, Widnes Dock—Breaking stones
Sanders Trotman, Albert Street—Self-extinguishing caudle lamps.

30th March, 1864.

Joseph Lang, Bolton-leMoors—Ventilating mines.
Daniel Treadwell, Cambridge—Cannons.
Thomas Allan, Preston Place— Looms for weaving.
H. A, Bonneville, Bayswater—Railways.—A com.
Thomas Waller. London—Heating air.

T. J. Smith, Twickenham—Distillation of spirits, forcing liquids, and con-
struction of chimneys.—A com.

Robert Douglas, New Bond Street—Combs and brushes.
James Williamson. Lancaster—Leather cloth.
Robert Douglas, New Bond Street—Rotatory hair brushes.
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W. E. Newton, Chancery Lane—Boring rocks.—A com.
R. Ferguson and W. Lattimer, Holme Head AVorks—Finishing textile fabrics.

H. Bayley, Stalybridge, L. Newton, Oldham, and J. Greave, Stalybridge—
Turning, boring, and reducing wood.

31st March, 1804.

W. Martin and J. Hodgson, Manchester—Steam engines.
Manillas Kurts, City Road—Walking sticks

J. P. Ferris and K. H. Cornish, London—Signals.

J. G Beckton, Whitby—Engines for forcing air.

J. Prestwich and W. Brooks, Farnworth—Preparing cotton.
H. H. Mills, Bromley—Joints for iron plates.
William Holbrook, Duke Street—Hair brushing.
William Holbrook, Duke Street—Window sashes.
R. A. Brooman, Fleet Street—Gas generating.—A com.

1st April, 1864.
Elijah Stott, Monks Coppenhall—Rails for railways.
Joseph Bickerton, Oldham—Carding cotton.
James Hicks, Hatton Garden—Maximum mercurial thermometer.
John Bullough, Blackburn—Looms for weaving.
James Greenwood, Oldham—Spinning fibrous materials.
Alexander Prince, Trafalgar Square—Generating steam —A com.
Edward Ambrose, Burnard Terrace—Umbrellas.
Thomas Coltman. Leicester—Knitting machine.
W. E. Newton, Chancery Lane—Looms for weaving hats.—A com.
Charles Sanderson, Sheffield—Armour plates.

J. J. Lundy, Leith, and R. Irvine, Musselburgh—Paper.
Archibald Macrae, Kenierton—Tilling and cultivating land.

2nd April, 1864.

S. W. Silver, London—Extracting the juice of the bullet tree.—A com.
S. W. Silver, London—Preparation of milk gum of the bullet tree.—A com.
John Hunt, Houndsditch—Registering the time of arrival of work people.
Jasper Capper, Waterloo—Curing smoky chimneys.
John Walker, City Road—Working grins.

The Honourable J. T. Fitzmaurice, Southsea—Rudders.
Edward Lindner, New York—Springs.
William Callcott, Park Village—Producing scenic effects.

R. J. Edwards, Bow—Toughening paper.
E. U. Parod, Paris—Feeding steam generators.
F. Potts and A. H. Green, Birmingham—Portable stand for music.
T. H. Head, Stockton-on-Tees—Reservoirs.
Theodore Richard, Prussia—Warming and ventilating.

C D. Tisdale, United States—Railways and carriages.

W. E. Newton, Chancery Lane—Telegraphic conductors.—A com

ith April, 1864.

Leonard Cooke, Horwich—Paper.
Thomas Briggs, Manchester—Pumping water out of mines —A com.
G. R. Stevenson, Westminster—Levelling and forming foundations.

John Smith, Manchester—Looms for weaving.
Thomas Brown, Weymouth—Military Knapsacks
Theodore Bourne, New York—Cotton gins.—A com.
W. E Newton, Chancery Lane—Paddle wheels.—A com.

Mh April, 1864.

S. Martin and E. Young, Sheffield—Fire-resisting cement.
E. K. Dutton, Sale—Coating surfaces of rollers.

Napoleon Sarony. Birmingham—Photography.
James Roberts, Cheapside— Chains for cables.

J. N. Douglass. Dulwich—Framing lighthouses.

M. J. Roberts, Pendarren—Spinning fibrous substances.

Alexander M'Laine, Belfast—Ventilation of ships.

R A. Brooman. Fleet Street—Artificial fuel—A com.
G. B. Cornish, New York—Applying metal sheathing to ships.

J. Piatt, E. Spencer, and J. Dodd, Oldham—Spinning Cotton.

William Clark, Chancery Lane—Cartridge Boxes.—A com.
J. H. Johnson, Lincoln's Inn—Stoking shovels.—A com.

6th April, 1864.

E. D. Chattaway, New Broad Street—Railway signals.

Duncan Stewart. Glasgow—Mangling and finishing.

William Clark, Chancery Lane—Oil cans—A com.
E. T. Hughes, Chancery Lane—Registering alcohol.—A com.
John Lightfoot, Aecrington—Sizing textile fabrics.

John Nichols, Pendleton—Looms for weaving.
E. T. Hughes, Chancery Lane—Printed woollen velvets.—A com.
H. G. Fuller, Stapleford—Propulsion.
W. T. C. Pratt, Newport-Signals.
George Smith, Coburg Place—Rotatory engines.

J. H. Johnson, Lincoln's Inn Fields—Railways.—A com.
Robert Douglas, New Bond Street—Cutting hair.

1th April, 1864.

J. F. Sharp, Kingston upon-Hull—Trap for drains.

William HilL Aston—Breech loading fire-arms.

Frederick Weintraud. Aldermanbury—Ornamenting steel —A com.
C. J. L. Leffler, Broad Street Buildings- Grinding minerals.

Jacob Snider, Great Carter Lane-Breech loading ordnance.

Elijah Aldis, Kentish Town, Oxy-magnesium lamp.
W. B. Adams, Hampstead—Propulsion of vessels.

H . A. Bonneville, Bayswater—Cleaning tubular steam boilers.—A com.

J. H. Johnson, Lincoln's Inn Fields—Crinolines—A com.
Arthur Rigg. Chester—Propelling vessels.

Charles Beard. Bury St Edmunds—Glazing horticultural structures.

J. S. Richardson, Waterford—Curing pigs.

Sth April, 1864.

John Picking, Spitalfields—Refrigerating or cooling liquids.

David Moseley, Ardwick—Manufacture of cloths.

DESIGNS FOR ARTICLES OF UTILITY.
Registeredfrom nth March, 1804, to 9th April, 1864.

Hammond and Purrott, Croydon—" Sash Fastener."

John Q Bird. 13 Regent Street.W.—"Shooting jacket and vest
"

G. Williams, Holloway-" Washing photographic pictures.

H. Lloyd and J. H. Miles, Birmingham — " Perambukitor and
sun and rain shade."

ar. 17, 4627
pril 4, 4628
'* 8, 4629
" 9, 4630
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NOTES ON NORTHERN COLLIERIES.
No. IX.

Fig. 1 is a vertical section of the shaft, about the lower part of the

old octagonal wood tubbing ; and fig. 2 a horizontal section of the same,

in two planes, one

above the other, be-

low the level of the

hydraulic presses,

both showing M.

Guibal's apparatus

in action. Having

constructed some

stages across the ex-

ecuted portion ofthe

shaft, he prepared a

short piece, abcd,
of octagonal tub-

bing, of such a size

as to fit tolerably

exactly to the out-

side of the old tim-

ber octagonal tub-

bing. This piecewas

formed of an outer

and an inner skin

of boiler plate, with

timber between,bol-

ted through and

through, and was

so made in pieces

that it could be put

down piecemeal,

and built up to-

gether into place at

the bottom of the

shaft, the lower

edge resting on the

bottom on blocks,

etc., and the top

part having been

got up some feet be-

hind the old wood
tubbing. This short

piece of tubbing

was thus a sort of

tubbing shield, cap-

able of sliding like

a telescope tube

downwards on the

outer side of the old

timber tubbing. At

its upper edge, its

junction was made

good, and practi-

cally water tight,

by means of a lip of

feather-edged wood

covered with thin

sheet copper,which,

as seen in vertical

section in fig. 3,

was attached to the

shield, and was

kept by the pressure of the water outside in close contact with the

outside of the old tubbing, like the collar of a pump bucket.

: 95.—Vol. XVII.

Fig.

This being all in place, an octagonal plate of cast iron, in eight

segments, bolted together and of great strength, ribbed deeply all round

and transversely, and each segment provided with a man hole, as seen

in plan in fig. 2, and in vertical section in fig. 1, was got into the shaft,

and bolted to the right sides of the shield, resting upon a horizontal

coaming of iron at the bottom side, riveted all round to the shield.

This plate was thus a great diaphragm, completely cutting off all

beneath from all above it in the shaft, save for a large circular central

aperture, which was provided in it, as seen in figs. 1 and 2. Above

the plate was now fixed a complete ring of hydraulic presses, two

at each side of the

octagon, or sixteen

presses in all. These

had their cj'linders

vertical, and resting

on the plate on pro-

per seats, and close

to the inside surface

of the shield. The

rams of those presses

bore against the

lower surfaces of the

lowest segments of

the old octagonal

timber tubbing, and

supported these firm-

ly in place. All the

presses communicat-

ed, and pipes led up

to the surface when ,:
'

;:
:;;' ':'';.'.'

the pumps were set

up, by which the rams might be driven out by water injected equally

and simultaneously into all the sixteen hydraulic presses.

Valves, etc., were also provided, by which any one or more presses

could be caused to act independently of the rest. Upon the top flange

of the central open of the great octagonal plate, which, with M. Guibal,

we shall henceforth call the mash, cylinders of boiler plate were now

built up successively to such heights that the water, when it should

have filled the whole spaces below the mark, should rise in this central

tube, but not be able to overtop it. The relative diameter of this tube,

and indeed of all the parts, may be known, as the scale of figs. 1 and 2

is = 0'025 of the natural size.

It will be borne in mind that the bottom of the shaft was quite dry

when these operations commenced, and that there were several feet of

strong water tight strata to be sunk through before the quicksands

should be reached ; hence, all these works were performed with facility

and under the eye. The blockings used for temporarily supporting,

the shield and mask, with their ponderous load of hydraulic presses,

etc., having been now all removed, a certain amount of excavation was

conducted by hand below the mask, the stuff being drawn

up through the central tube ; and as the shield and mask

followed down with the progress of excavation, or were

forced down to follow it by the action of the presses,

new blocks of timber were inserted course by course at

the base of the old or permanent octagonal timber

tubbing, so that the latter followed down with the shield,

and always overlapped the last by the same amount.

These new timber tubbing blocks were carefully dressed

and smoothed at the outer side (next the earth), so that

the water lip joint (fig. 3) should always well apply

itself to them.

As soon as symptoms of approaching the wet beds of

sand began to show themselves, the excavation by hand

was stopped, and the men withdrew from beneath the mask. The

boring tools were now introduced through the central cylinder, and set

to work. These consisted of ordinary tools, by which an advanced

Fig. 3.

w
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central hole of small depth was produced, which were then withdrawn,

and in their place was lowered down the large trepan or comb of

four rakes, seen in elevation in fig. 1, and in enlarged plan (to scale

of = '05) in fig. 4. The centre pin of this trepan consisted of a large

square spar of timber. At its lower end it carried a square socket, to

which were attached the four rakes, by joints and pins, so arranged,

as will be obvious from the figure, as to fold up like the ribs of an in-

verted umbrella, and be laid at pleasure, by the action of draw rods

from above (or at bank), parallel with the centre shaft. By this means
they admitted of being introduced beneath the mask, and then expanded
to work beneath it, or of being withdrawn when requiste.

Below the central joints of these arms, the square centre shaft carried

a large plate iron
Fig. 4. concentric hollow

bucket, to receive

the debris raked

off by the combs,
which when caus-

ed to rotate in the

position shown in

fig. 1, obliged the

sand or debris to

falldown the sides

of the inverted

cone of undisturb-

ed material into

this bucket. This
readily occurred,

as it will be recol-

lected that the

whole space be-

low the mask is

full of water. Ro-
tation was given

to the trepan by means of a horizontal crown wheel, acted on by wheels

and pinions, and moved by hand from a stage at the upper part of the

shaft. This crown wheel rolled (like a turnplate) upon eight friction

wheels, and the central timber shaft of the trepan passed loosely through

it. Two wire ropes passed down, one at each side of the trepan shaft,

to its lower end, to which they were connected by eyes. These ropes

passed up to bank, and over the drum of a capstan, by which means the

whole trepan was supported, and caused to press down just with as

much of its total weight as was desired, and by which it was bodily

lifted up through the central tube when the full of the large central

bucket at the bottom required to be discharged.

Such was the whole of this singularly ingenious, simple, and effective

apparatus. The method of working it scarcely needs description. Jt

will be seen that the lower edge of the shield was always kept some
feet in advance (deeper) than the level of the quicksand was being
actually excavated at. Experience settled how great this depth required

to be, in order that the sand should not shed into the shaft at bottom
too fast, or so as to leave cavities behind the shield. The sand being

naturally in a state of repose until first disturbed, maintained the angle

of repose, represented by that made by the combs, with the vertical;

and from the surface of this hollow cone or tundish of wet sand, new
portions were continually scraped or raked away, and falling down, filled

the central bucket, and in it were drawn up.

The space beneath the mask was always the same, and always full of

water, as was also the central tube, so that the column of water insistent

on the sand was always alike, and the same as natural. The annular
space in the shaft between the old tubbing (or the new added on at

bottom to it) and the central tubs, and above the mask, was always
also kept full of water, so that there was the same hydrostatic column
(of natural water) on the upper and lower sides of the mask, and thus

the full force of the hydrostatic pressers could be brought to bear in

forcing down the shield, &c. On the other hand, if the weight of the

shield and mask, with the presses, &c, proved at any time too great

for the support of the quicksand at the bottom edge, and showed a dis-

position to drop, it was only necessary to pump out more or less water
from this annular space above the mask, and the hydrostatic column
becoming greater below it than above it, tended to float it up, and so

relieved the sand of part or of the whole of the weight.

The work was to be thus proceeded with until not only the whole
distance through the quicksand was penetrated, but afterwards, by the

same method, with more or less variation in the trepan tools at bottom,
until several feet down had been sunk into the firm plastic clays below
those sands, which here in Belgium overlay the top of the coal mea-
sures. When at length this depth was reached, the water was to be
cautiously pumped out of the central tube and the space below the
mask, the annular shaft having been previously emptied out. The man
lids in the mask now gave access to miners once more beneath it ; and
by the usual operations by hand, the excavation was to be sunk until a

firm trenching for a tubbing lining could be obtained below, and on the

rock of the coal measure, the shield and mask still following down, and
the timber permanent tubbing being continued downwards from above.
Lastly, the mask was to be removed piece by piece, along with the
hydraulic presses, &c , and the whole shaft now clear, pumped out dry,
and lined with brick tubbing, and the permanent sets of pumps put to
work.

Brevity compels us to omit even notice of many of the very beautiful
details of contrivance, by which many points of difficulty were foreseen
and provided for by M. Guibal. His report is quite a model of careful
and scientific prescience, in which almost no conceivable contingency or
possible aocident is left unthought of, and being assumed, the means to

combat it are provided.

The same need of brevity compels us to omit noticing several of the
mutual happy adaptation of parts here devised ; as for example, how by
the use of a large square timber shaft to his trepan in place of an iron
one, he obtains the advantage of the buoyancy of the wood in the water
filling the central tube, so that the ponderous trepan and its tackle
while at work, piactically had no weight, or as little as he liked, to be
borne by the wire rope suspensions, or the sand at bottom.
The apparatus and methods thus conceived were found to work well—in July, 1858, or in little more than 12 months, M. Guibal had got

down through the quicksands to 85 metres in depth. The argillaceous
beds above had been penetrated with ease, by the same delectable trepan
that we have described. The clay stuck in large lumps to the sides of
the combs, but this was found of no disadvantage, and it was drawn to
bank sticking to the iron.

The excavation was enabled to proceed on the average at the rate of
15 to 20 centimetres (= 7.874 inches) of useful work per day.
The work, however, was not free from some of the accidents that had

been foreseen as possible by M. Guibal. Before they had gone through
the whole of the clay beds, one of the plates of the mask was found
broken, and great difficulty was experienced in its repair. This was at

length achieved with great ingenuity, by filling the whole of the space
below the mask with coarse hempen junk, pressing down the mask
upon it, and then when the water and sand (which before rushed up
through the crack, as soon as the assumed space of the shaft was
pumped out to get at the fracture) had been practically kept back, they
got at the top of the plate, and bolted on a reinforce plate above it.

Once down into the quicksand, the work went on with perfect

regularity and without difficulty ; and for three or four months they
went down and finished a depth of 1'20 metres per week.

Unfortunately, in the month of December, 1858, the pipe leading
down the shaft and through the water from the pumps to the hj-draulic

presses got choked, and this led to an infinity of trouble and delay, as it

was, through circumstances which we cannot give space to detail,

attended with derangements to the lower part of the timber octagonal
tubbing, and the displacement of some of its voussoin, through some of
the presses acting and not others. Even these enormous and disheart-

ening difficulties, however, were met by new contrivances, and with
these and constant skill, finally overcome. Up to the period of this last

accident, it appears that the cost of sinking by this method through
quicksand, was less yard for yard down than that of sinking by hand
through hard strata dry.

At the commencement of November, 1860, M. Guibal had vanquished
every obstacle in succession, and had then penetrated and tubbed off

the whole depth of quicksand, and had arrived at the coal measures.
The base of his shield had at that time not been made secure to the
rock of the coal formation, nor of course the shaft pumped out, but
every other part of the work was completed. We have seen no formal
account of the final completion of the shaft, but we understand by re-

port that it has been since fully effected, and that the coal has been won,
and that Bon Esperance has proved the propriety of its hopeful name.
Whether this be absolutely so or not, however, the actual achieve-

ments up to November, 1860, prove this to have been one of the most
remarkable victories over great natural difficulties, to be found in the

annals of shaft sinking by whatsoever means pursued.

In our next paper we shall pursue the subject of shaft boring into

Germany, and describe some of the great works and the methods
employed in the large coal basin of Westphalia.

(To be continued.)

HYDRAULIC EARTHWORKS.
(Continued from page 32.)

He proves clearly enough, by comparing the total lateral pressure of a

body of water 35 feet deep and one foot wide, with the weight of the

opposed section of his dam, also one foot in width, (tacitly assuming,

however, that the friction of a surface of earth upon another like

surface is equal to the superincumbent weight,) that he had a stability

in the embankment of eight or ten to one, and therefore that it would
certainly sustain the mere dead pressure of backwater, although, from

its being composed of soft materials, he could not expect it to withstand
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the action of water rushing over it. The former failures had proved
that chalk rubble, as a material for the embaukment to exclude water,

could not, from the large interstices necessarily existing between the

pieces, form anything like a water-tight dam, and even if they had, the
soft and porous bottom was enough to render such a plan impracticable.

The first and most obvious points were to secure the treacherous bottom,

and then make a heavy and water-tight embankment dam. These were
well provided for by the continuous sheeting piles, and by the use of a

clayey soil. The second point was to prevent the ebb and flood tides

from rushing over the top of the dam when it was in progress. This
difficulty was removed by keeping the backwater, when the tide was
out, constantly on a level with the top of the work in progress, by the

action of the draw doors or sluices.

Perry was proceeding steadily with the dam, which was constructed
by successive scarcements about 7 feet broad and 3 feet high ; these

being supported by piles and planking on the side, and protected by
layers of reeds on the top, had been able to resist the action of the tide

when it came on. In this manner he was advancing to completion,

when one of his assistants proposed to the parties who had advanced
Captain Perry the necessary capital, to set all hands to work at neap
tides, and form a narrow wall of earth, unprotected by reeds or plank-

ing, and build it so rapidly as to get it above the level of the springs

before they should come on, and thus at once exclude the tides from the

level. Unfortunately, the next spring-tide rose to an unexpected height
under the influence of a storm at the north-west, and overtopped this

narrow dam by about six inches, although Perry used the greatest

energy, and heightened the wall of earth by piles and boarding set on
edge on the top : but all in vain : the water poured over it, and in the
course of two hours the whole dam was swept away, and the dovetailed
piles laid bare. This accident was repaired in the winter months, and
in June, 1718, the tide was again turned out of the levels ; but in Sep-
tember, same year, the dam gave way again, and this time with far

greater injury to the work, as upwards of 100 feet of the dovetailed piles

were torn up and carried away. In one place there was about 20 feet

greater depth than before the work was begun. The third dam was
completed on the 18th June, 1710, about fourteen years after the accident
first occurred, and is the same which is in that spot at tbe present day.

It seems strange that Perry's work, which has been published nearly
one hundred and fifty years, and is therefore probably the earliest work
on civil engineering in England, should recently have been so often
quoted, but it is far more strange that, in these quotations, the opera-
tions it explains are so misrepresented. If the words of the speaker
at the recent discussion on Mr Heppel's paper at the Institution have
been correctly reported, we have the following statement :

—

"It was mentioned that after two attempts to close Dagenham breach,
on the Thames, by Captain Perry, had been unsuccessful, it was
eventually accomplished, at great cost, by driving two rows of dovetailed
sheeting piles, about 40 feet apart, the heads being about 1 foot above
high water, then making up with hard stuff between them, and gradu-
ally raising the embankment. A large sluice was formed on the higher
ground which could easily be closed, and the water was led to it by a
cut/'

Now, in the first two unsuccessful attempts, and in the third and
final closing of the breach, Perry used exactly the same method of pro-
cedure, that, namely, which has been explained above and illustrated

by the woodcut. There was only one row of dovetailed sheeting piles

driven in the centre line of the embankment. It was the footwharfs
which were 40 feet on each side of these, the object of which, and also

of the sluices, has been described already.

Again, Smiles, in his first volume of the Lives of the Engineers,
though generally so correct in his notices of the works undertaken by
those engineers whose biography he is depicting, fails to give a clear
idea either of Boswell's proceedings or those of Perry subsequently. In
the notice of tbe former, all invention of the sluices in the chests or
caissons, as well as of those contiguous to the breach in the uninjured
part of the embankment, are omitted. " He (Boswell) proceeded very
much after the method which had already failed so egregiously, sinking
two rows of caissons or chests across the breach, between which he
proposed to erect the piles and drift work ; but his chests were blown
up again and again. Then he tried pontoons of ships, which he loaded
and sunk in the opening ; but the force of the tide, as before, rushed
under and around them and broke them all to pieces, &c, &c,"—p. 72,
Vol. I. The incorrectness of this account of Boswell's plans will appear
by comparing it with the statement given in the commencement of this
paper.

In describing Perry's operations, the sluices are mentioned (p. 77)
correctly as to one, and that the smallest part of their intended duty,
namely, to reduce the rush of water through the breach at high tides

;

but no mention is made of that original idea of this engineer,— the
closing of these sluices as soon as the ebb tide had fallen to the level of
the bank in it3 then state of progress, whatever that might be, and
keeping them so until the next flood tide had risen again to the level of
the work, when they were to be reopened.

In two respects Perry's sluices were correct in engineering principles,

and in both differed from Boswell. First, as to the level at which the
sill was founded ; which in Perry's work was one foot above low water
mark. His design was to have placed it lower, but the extreme badness
of the ground obliged him to so far alter his plan (this caused him to

erect a second sluice at a different place, in the hope of compensating
for the far more valuable dimension of depth, by increasing the width
on the line of sill) ; and, as to their construction, they were what are
technically called draw-doors, not being self-acting, but raised or low-
ered at will by rack and pinion. Now, the sills of Boswell's sluices,

on the contrary, were placed at the height of the surface of the levels
or meadows, which was about high water line of neap tides, and thus
would have been quite inoperative, even if his work in the breach had
stood. Moreover, they were self-acting, and only opened outwards,
being of the ordinary flap sluice construction ; and, therefore, could
never act so as to diminish the force and velocity of spring tide when
flowing into the breach.

As to the pile work, it is stated (pp. 77, 78)— " He (Perry) began by
driving in a row of strong timber piles across the channel ; and these
piles he dovetailed one into the other, so as to render them almost im-
pervious to water." Now, here no notice is taken of the very important
part of the design, namely, the height at which this timber sheeting
was cut off, which was one foot or eighteen inches above low water
mark. This must have been to leave room for bolting or waling pieces

on each side, though this detail is not mentioned by Perry. Again, in
page 76—" As the piling approached from both sides towards the
centre, the water rushed through the narrowed aperture with increased
violence, pouring in and out like a cascade. It was even feared that
the channel in the centre would be worn so deep as not to be reached
by the longest piling." Of this there is no mention in the original

;

indeed, the excellent idea of keeping the heads of the sheeting piles

only one foot or so above low water line of neap tides, and also of carry-

ing on the work of driving them only at neaps, obviated to a great

extent this danger, which was rather incidental to the former abortive
plan, in which it was attempted to push out a timber jetty of piles from
each side of the breach with the level of the pile heads above high water
line of springs, than to Perry's proceedings In a case like this of the
Dagenham breach, it may be observed that the violence of the rush of

the tidal water in and out is not solely in proportion to the absolute
vertical rise and fall at neaps and springs, but is dependent also on the
general or average height at which the levels or meadows stand
relatively to the high water line. Now the Dagenham levels were very
little, if anything, below high water of neaps in the Thames, and would
therefore be covered about 4 feet deep at springs. It results from this

physical feature that at neaps the only volume of water to enter the
breach is that which will fill the creeks and watercourses, chiefly that
large river-like course scooped out by fourteen years of tidal action

;

whereas at springs the volume and rush of water must have been very
formidable, and at such times Perry attempted but little. Directly at the
breach his sluices or draw-doors were, however, during these periods, at

their maximum of utility and activity.

.
" Numerous accidents incidental to such an undertaking occurred

;

and on one occasion it was feared that after all the waters would be
the victor, spouting through the crevices in the timbers, and pouring
over the top of the work like a waterfall. But at last the centre pile

was driven," &c, &c. Of this occasion the original gives no mention
that we can find. That important detail of carrying up the bank in

successive layers of about 3 feet high is omitted, and might well have
been mentioned, even for the general reader. In fact, the sheeting
piles were evidently a substitute for a puddle wall in the bottom of tbe
bank, under circumstances in which it would have been impossible to
have got in that construction ; and, in the upper part, the whole bank
being made of good water-tight clay, and in successive layers, needed
not this puddle wall.

Perry, on the closing of the breach, immediately proceeded to remove
the shoal in the Thames which it had caused ; to take down his sluices,

which had now done their work, and, closing up the cuts in the levels

which had led to them, to raise the bank for two hundred yards on each
side of the breach two feet higher than any other point, and to place

small sluices for the discharge of the land water, at suitable places

;

and finally, by his own account, to find that, the contract price being
paid him, and all his accounts settled, nothing remained to reimburse
him for his five years' labour. His account of the work, notwithstand-
ing its irrelevant digressions, will repay perusal ; and the proof that

the hydrostatic pressure of water could not, according to the common
language, burst through an embankment of water-tight earth, is very
good ; as is also his explanation of the curious fact that the shoal in the

Thames opposite the breach extended equally above and below it,

though the material was evidently only brought out of the breach at

the ebb, when the river also was in ebb and running strongly down-
wards, liven our modern engineers might have learned from him the
danger of having a cast-iron pipe through an embankment; for, speak-
ing of the injudiciousness of Boswell's caissons, he says, even a single
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baulk of timber placed athwart of an embankment, though formed of

good clay, may lead to its destruction
;
for the water under pressure

will infallibly creep along its surfaces, and, always carrying some
matter with it, will open a passage sooner or later sufficient to cause

subsidence, and eventually bring the top of the embankment below the

water line.

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from page. %%.)

II.

—

Hollow Spheres.

A hollow sphere will extend, by the pressure due to an interior

medium, in such a way that, at every point of an infinitely thin layer,

the same strain will take place in all directions. If we, therefore, con-

sider an annular section, we will find that the elastic resistance of a
ring, of which the radius is r, of which the infinitely small thickness

is dr, and of which the surface is consequently 2<rr dr, will, retaining

the former notation, be equal to 1 vr sdr. The whole transverse

section of the sphere will, therefore, give the elastic resistance

r

2 * I r sdr. The whole resulting pressures acting on the inner half of

the sphere are, with this power, t r *p, and for the exterior hemis-

phere ir r\
2
pi. From this we have the fundamental equation

—

2 fr$dr = r *pa — r^ % (28.)

If the thickness of the sphere be very small, so that we may consider the

pressure as constant at all distances from the centre, then we have, by
the preceding formula, by integration

—

* {i\
3— ro

2
) = »\i

2
Po— ?i >i

.
_ rB *(p — p ,

)

«i
2— n,

: b (b + 2 r )

or as the relative smallncss of the thickness b is an essential condition,

so that we may neglect b in respect to 2 r
, and

.

ru iPo —Pi)
2 6

— Pi

ft
— ro (Po — Pi)
' 2 («+/>,)

(29.)

(30,)

From a comparison of this formula with equation (2.), we see that a

hollow sphere, with the same internal pressure per square unit, only
requires half the thickness that a tube does ; but this result only holds

good with thin shells. In spheres with very thick shells we have to

consider the alteration of the form and of the tension, in the following

manner :

—

As in an elementary layer of a sphere (which expands from the

radius r to the radius r + p), every fibre, whatever may be its direction,

is expanded in the same ratio, that is to say, the fraction -i- of its
r

length, we have this expression

—

»E
(31.;

We want still to obtain an expression for the pressure p, in the direction

of the radius, for the tension s, and for the linear extension p. For this

we have, upon the same reasoning by which equation (16) has been
obtained,

dp = -^dr (32.;

Also, according to equation (29.), which for thin shells is perfectly

exact, by putting r = r, i= dr,p =pli 2h=p + dp,

dr (33.)

From (31.) we have p = -^-, and differentiating for r

d p _ 1 / d s \

dr
_IVI7 + 7

whence from (32.) we have

—

P = -{r
Tr

+S
) <34 ->

And differentiating for r

dr \ dr* dp)

If we substitute the value ofp and of — in equation (33.), we obtain

dr*
4 d_s

r dr

d s
and putting t— = s'; then

dr
"

ds< i*!

wherefore, if we integrate between the limits r
, s' , and the limits r, s,

_ ds _ r j s\

dr r*

ds :
!^iiL dr

and again, integrating between the limits s , s, and between those r ,
r,

s_ 8 _n,iWJ__i\s s°- 3 W r>)

The value of s
1

,,
is indicated by equation (31), according to which,

ds _ ,

s + p
dr r

thus we have sj = ——. Consequently

2«o— ffo ,
rj> (s +p )

' +
3»'3

(35.;

Substituting this value of s in equation (28), we shall find, after the

necessary integration and reduction,

2 (r,3 — ru
3

) s — (n»— 3 r 2 r, + 2 V) p _

whence

3n

_ (r i
' + 2r

t?) Po— Zr* Pl'-
2 (n3— r 3

)

rfPo— Pi P

If we solve this equation for r, and put rt = b + r
,
we obtain

>=**{*/ 2 (8p + Po)

2s —p + ipi .}

(36.)

(37.)
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and when the external pressure pi = o

1* 2s — p )

(38.)

Thus we perceive that for the hollow sphere the internal pressure, p ,

must not surpass a certain limit. This limit, which requires a very

oreat thickness, is = 2 s + 3p, and when there is no external pressure

= 2 s , thus, in the latter case, it is twice as great as the corresponding

limit for a tuhe. ,,..,, j

We proceed to (3) tubes with closed ends and rings (bandern), and

with the supposition that they have thin walls, and will now examine

the resistance of such tubes as are closed at one or at both ends, or

which are provided with rings or bands, and will first treat of a tube,

the thickness of which is very small in comparison with its diameter

(iceite.)

Tubes of this kind will not expand equally under the pressure of

liquids : the longitudinal section of the walls will tend to change from

the straight cylindric form to a curved one. The form of this curve,

and the variation of tension connected with it, will depend on the nature

of the force, and the way in which it is brought to bear, by reason of

constraints or attachments on paiticular places of the tube. These

attachments may be of two kinds in reference to their mechanical effect.

First, they may cause the diameter of the tube not to change at this

or that place. Such an effect is produced by an absolutely rigid, sharp,

annular band, A (fig, 1), and has, in the theory of tension of cylindrical

bars, its analogue in a simple point of support.

Secondly, an attachment besides the fixing of the transversal section

can canse the tangent of the longitudinal section of the tube at that

Fig. l.

place to remain parallel to the axis of the tube. This effect cannot be

produced by a band touching at a single line round the tube, but

certainly by two bands, fixed closely side by side, a (fig. 2), of which

the one produces constraint from the outside to inside, the other from

the inside to the outside. Instead of such a double band, we may also

equally assume an absolutely rigid internal or external band of deter-

minate length, by which the thickness of the tube has been there

increased. We shall, in future, call this more complete constraint

simply double band : this is analogous to that constraint which, in the

curving of prismatic bars, is called (vermauerung) encastrement.

Fig. 3.

Calling now (fig. 3),

—

I, the length, A, B, of the tube.

r, the constant radius, A, 1), in the original condition of the tube.

b, the very small thickness of the tubular wall.

p, the internal pressure per square unit.

q, the difference between the internal and the external pressure per

square unit (formerly designatad pu
— pi).

Q, the pressure which a band, C, placed around the tube produces

in the direction of the radius, per longitudinal unit of the

circumference,

c, the absciss, A, C, of the ring in which the pressure, Q, acts,

s, the tension of the angular fibre for the absciss, x, measured in

the longitudinal direction of the tube per square unit.

p, the increase of the radius, r, for the absciss, x, resulting from
the change of form of the tube.

<p, the angle of inflection of the tangent to the curve, which forms
the longitudinal section of the tubular wall :owards the axis

of the tube, for the absciss, x.

R, the radius of curvature, assumed by the longitudinal section of

the tube, for the absciss, x.

E, the limit of elasticity of the material of the tube in the direction

of the transverse section.

Ej the corresponding limit of elasticity in the direction of the

longitudinal section of the tube.

E
a, the ratio, -jt-, of both the preceding limits of elasticity, which,

for metals or for other materials, in all directions homo-
geneous = 1.

t, the power, per superficial unit, with which the transverse

section corresponding to the absciss, x, tries to slip or shear

from its neighbouring transverse section of the outside or the

inside.

Let us now consider a very narrow strip situated in the longitudinal

direction of the tube, which corresponds to a small central angle,

DAE=i« (fig. 4), which is

therefore situated between two Fig. 4.

planes inclined toward one an-

other, and passing through the

axis of the tube at an angle 2 u.

The breadth, D, E, of such a

strip, measured in the periphery

of the transverse section of the

tube, is 2 » r, therefore the

transverse section of its cor-

responding tube, which, on
account of the very small thick-

ness of the substance, may be

regarded as a rectangle, is

equal to 2 oi r b.

Upon this strip of the thick-

ness, N, E (fig. 3), which is to

be taken in the origin of the

absciss, x, and which from
there extends towards the

right-hand end of the tube, the following forces act :

—

(1.) In the direction of the radius, r, that is to say, from the inside to

the outside, the hydrostatic active presure, which for each longitudinal

element of the strip of the length, d x, has the value 2 cur qdx, and for

the whole strip the value doir q(l— x).

(2.) The tension in the girth of the tube, which is normal to the
longitudinal side of the strip. For each of the longitudinal elements of

the strip, the tensions acting on both sides amount to b s d x, and they
unite to a resultant which acts in an inverted direction to the radius,

i.e , from the outside to the inside, and which, in this direction, amounts
to 2 5 s, sin. oi, dx, for which, on account of the smallness of the angle,

a, may also be put 2 b s oi d x. The sum of all these forces for the

whole strip is

—

I I

I 2 b s oi d x= 2 b a I s d x

(3.) The forces applied in separate rings or bands of the tube, in the
corresponding parts of the strip, are to be considered. If in any one of

such bands, Q, the pressure per longitudinal unit of the girth be in the

inverted direction from the outside to the inside, then the amount
belonging to the strip to be considered is 2 a r Q. If there are several

such angularly acting forces existing, then their total is to be repre-

sented by 2^. 2 oi r Q = 2 oi r 2^ Q.

(4.) The forces of elasticity resulting from the tension of the strip,

which act in the end face of it, and are directed parallel to the axis

of the tube.

(5.) The slip or shearing strain, 2 oirbt, acting in the same end
face of the strip, from the outside to the inside.

The equilibrium of all the forces now mentioned, acting on the strips

in question, requires that the total of the components in any direction,

as well as the amount of their momentum, should be zero.

As the forces of elasticity of the end face of the strip act parallel to

the axis of the tube, and all the other forces perpendicular to the axis of
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the tube, we have before us a system of forces which is analogous to

that usually considered with reference to the tension of prismatic bars.

Therefore the hypothesis holds good also here, that the neutral fibre

of the strip referred to passes through its centre of gravity. By the

neutral fibre we understand here a longitudinal fibre, which, in its

direction, suffers neither extension nor compression.

The extension or compression in the circular transverse section of the

tube, which is produced by the tension, s, must not be subjected to the

above view.
The total of the forces normal to the axis of the tube leads, therefore,

to the equation

—

I

2urq(l—x) lb » Csdx — 2, S'Q — 2urbt~0

q — - /'sdx-2'J Q—bt = (39.)

If we refer this equation to the whole length of the tube, that is to say,

from x =o to x= b, and observe that the slip or shearing force, t, is

plainly nothing for the origin point of the strip, then we get, designat-

ing the total of all the powers, Q, brought to bear externally on the

tube, brie0y by S Q

—

I

lq—y fsdx — sQ = (40.)

In order to find the equation of momentum, we shall take into con-
sideration the following:

—

(1.) The hydrostatic active pressure affecting the strip. N, E, of the
length, I — x, is for each longitudinal element, 2 urqdx, and for the
whole strip, dur q(l— x) ; if we take the original point, N, of the strip

at the end of the absciss, x, for the centre, then the moment of the forces

on the length, I— sc, is equal to —-— , and the momentum is

2 ur q(l— ')
I— : = a. r q [I— x)"

(2.) The force arising from the tension, s, in the circumference of the

tube is for each longitudinal element, 2 b a s d x, and for the whole

1

strip, 2 b »/
J
x s dx, and if we take the original point, A, of the given

t

x

tube in origin of the absciss as centre, the momentum is

I

2 b oi I x s d x.

But if the original point, N, of the strip considered at the origin of the
absciss, x, is to serve as centre, then we have to subtract from the

I

preceding expression the product 2 b u I s d x of the force with the

x
moment x. This, when we invert the sign on account of the contrary
direction of the action of this force, gives the momentum—

2 b "fX ' d x + d b u xft

I

s d x.

(8.) The momentum of the forces acting from the outside to the inside

in the separate circular bands for the original point, N, of the strip, as

neutral point, is— 2 u r 2^ [C— x) Q.

(4.) The momentum of the forces of elasticity, acting in the foremost
end face of the strip ; or the momentum of curvature, is (if it tends to

produce an inverted direction corresponding to the hydrostatic pressure,

that is to say, when the curve of the strip has in N a convex bend
towards the axis of the tube, then we must consider that the transverse

section of the strip is to be regarded as a rectangle of the breadth, 2 a r,

and of the length, b,) according to a well-known formula of the theory of
tension

—

£••
Ei^ _ »fii E|

R ~ 6R

In this formula, R is the radius of curvature of the longitudinal fibre for
the absciss, x. If we express the ordinate of the thickness after the
change of form by y, so that y is = r 4-

fl then we obviously have (as
we here assume) very small deflexions, and

1_

It

dr y d~ q
' d x2 d x*

From this the momentum of deflexion is

—

u r b3 E! cfe q
6 dx2

The latter expression for the momentum of deflexion always remains
valid whether the curve be convex or concave, as it changes its signs
as it changes from convexity to concavity.

(5.) The momentum of the strip or shearing force acting perpendicular
to the strip in the end face is zero.

The equation of momentum sought is, accordingly

—

I I

~—1 ~,:=*jrq(l—x)z—2b*rxsdx + 2b*,xrsdx—d*jr'2l (c—x)Q

x x

V=f!-ifxsdx +
b
^fsdx12 dx2 (c-x)Q. (41.)

With the preceding equation we must now connect the expression which

defines that the circumference of the tube is extended by the fraction, -rr,

of its length by the tension, s, whence an inner case of the radius, r, in

the same ratio, which results from the supposition

—

(42.)

As from this it follows that-

d f r d s d2
f r di s

Jx ~ E d~x dx2 ~ E dx2

so we get, instead of equation (41.)

—

I

^£=^^-4/-—

+

!r/^-»-«ow

Besides this, we require an expression to represent the influence which
the power of slip or shearing, t, affects in the change of form of the

tube. This may easily be done, according to the principles laid down
by me, in my treatise " On the resistance to fracture, and on the

internal tension of bent bodies," Section 29. As, however, that in-

vestigation points out that the force of slip or shearing affects but very
little the form of the bent bar, so we leave it (in order not to complicate

our problem here too much) quite out of view, as is usually done in the

general theory of the tension of prismatic bars.

Under this condition the equation (39.) has, in its general relation, no
longer any importance for us. The law of the tension, s, is rather to be

found from the equation of momentum (43.). with the help of equation

40. If we differentiate for this purpose equation 43, we get

—

1 2.

ds s

dx2 = -<Z-a02 + \f-

I

s d x + 2' Q (44.)

and if we differentiate for the second time-

12a
d's

dx 1 9 —
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(To be continued.)

SPOKED AND DISC WHEELS.—No. III.

ON THE RESISTANCE THAT THE ATMOSPHERE OFFERS TO THE ACTION OF THE
WHEELS.

M. Martin having been engaged to assist- in conducting the experi-

ments made under the direction of M. H. Bochet, mining engineer, the

first deductions from which are inserted in the second part of the

Annates des Mines for the year 1858, the whole of which treat of the

friction of rolling; but the second part, which is not yet concluded, will

treat of the variations of those resistances which the action of the air

produces ; and lastly, everything which concerns the questions of

velocity, specific pressure, of lubrication, etc., etc.

M. Bochet having been requested to give information on this interest-

ing and no less important subject, prior to the entire publication of his

extensive researches on those points which relate to the action of air

upon revolving wheels, has addressed M. Martin in the following
terms :

—

" It appears from the numerous and exact experiments which I have
made with a dynamometer, to determine the resistance which is offered

to the rotation of the wheels, that this resistance is made up of three

different forms, as follows.

"First, The resistance due to the friction of the journals of the axle

in their bearings ; secondly, The friction resulting from the rolling of

the wheel on the rail ; thirdly, The resistance of the atmosphere upon
all the surfaces exposed during rotation.

"If we compare one with the other the total resistance opposed to

spoked wheels on the one hand, and on the other that opposed to disc

wheels of the same diameter, breadth of tyre, and weight, all other
things being the same, as well as the velocity of rotation, the total

resistance opposed to disc wheels is always much less than that offered

to spoked wheels.
"This diminished resistance offered to disc wheels, comparatively

with that to which spoked wheels are subjected (the two first elements
of resistance above mentioned being identical in each case), although of

immense importance at a slow rate of revolution, becomes of still greater
importance as the velocity of rotation is increased.

"At a speed of 400 turns per minute, the resistance of the atmosphere
upon disc wheels is not more than half of that offered to those with spokes
(this fact was obtained from observations made upon the wheels of a
truck, whose diameter was 1 metre) . This difference of 1 to 2 is not a
variation which is produced from the sum of the resistances encountered,
but that of the atmospheric resistance only ; for in both instances the re-

sistance of the journals in their bearings and the rolling friction of the
wheels upon the rails remain constant ; but when the wheels have only
a light weight to carry, and especially if the journals are well lubricated,

the two last-mentioned resistances are considerably lessened ; and above
all, at a high velocity, they are much less than generally supposed ; so
that at a high velocity of rotation, the entire resistance offered to the
revolution of a disc wheel is rarely if ever increased beyond the half of
that offered to a spoked wheel of similar dimensions. It is also well to

add, that the small disturbance of the atmosphere by disc wheels when
travelling at a high velocity, is a special advantage, independently of
the diminished resistance to traction which results.

" It may also be stated, that as the load becomes greater, and the
lubrication of the journals becomes inferior, the rate of revolution
diminishes in an exactly corresponding proportion, the total resistance
encountered by the wheels always reverting towards an equilibrium

;

that i3 to say, as the load and friction increase, the velocity of rotation
decreases ; and as the load and friction decrease, the velocity of rotation
increases.

" H. Bochet."
These experiments were made with the special view to determine the

results contained in the above letter. The same wheels were easily
made either to present a disc or spokes to the resisting action of the
atmosphere; for thin iron discs were prepared of a diameter equivalent
to that of the spoked portion of the wheel ; these were easily fixed on
either side of the wheel, so as to make a plain disc surface ; or when
taken off, the spokes were left exposed as usual.

We think it well, in order to complete this interesting subject, to add
some extracts from a paper by M. J. Poire'e, Ingenieur des ponts et
ehauss6s, published in the Transactions de la Soeiete Ingenieurs
Civile. The experiments referred to as having been conducted by M. J.
Poiree, were carried out for the purpose of obtaining complete informa-
tion upon every point which influences the traction of railway trains,

such as the work in ascending inclines, as well as of passing over curves,

the resistance to be overcome in the engine itself, its actual power,
its consumption, the atmospheric resistance opposed to trains, etc.

;

but strange to say, that the obstruction offered by this element to the

rotation of the wheels, although it was inquired into, was not carried

out so as to obtain any satisfactory results.

The atmospheric resistance opposed to various classes of trains may
be stated approximately in the following order—

To the traction of ballast trains, at 3k - 2/10 per tonne.
" " goods trains, at 4 1/2

"
" " passenger trains, at 7 7/10 "
" " express trains, at 10 "

These experiments were made with a Morin dynamometer, placed in

the back part of the tender of the engine which drew the experimental
train. The instrument was capable of measuring the opposing forces

as high as 2300 kil.

An anemometer, destined to give the intensity and direction of the

currents which acted upon the train, was placed above the tender.

Lastly, watchmen placed on the line noted the natural and chief direc-

tion of the wind both before and after the train had passed.

In the whole of these experiments, the traction per tonne on the level

varied from 3 kil. to 14 kil. The resistance of the atmosphere per
square metre, as shown by the anemometer, varied from to 57 kil. per
square metre. In the last case, the train's lineal velocity was 20 metres
per second, with a contrary wind. The influence of a side wind is very
important. With a nearly constant yelocity of travel of 56 kilometres per

hour, the load of 117 tonnes also remaining constant, the tractive force

on a level was found on two different journeys to vary from 6k.5 to

10k. 5 per tonne.

In the first case, the wind acted upon the train precisely at an angle
of 10° to its direction of travel ; but in the second, it acted in opposition

to it at 28°.

If the train is supposed to consist of six carriages, making a total

weight of 80 tonnes, running at a speed of 12 metres per second, and acted

upon contrary to its travel by the wind striking it at an angle of 45°,

with a velocity of 6 metres per second, it is found that the resistance

due to the impact of the atmospheric currents upon the anterior portion

of all the vehicles composing the train amounts to 3 kil. If the same
wind, however, struck it in the direction of the train's motion, the

resistance per tonne due to the action of the atmospheric currents would
only be 0k.22. Upon a calm day, the resistance would only be 0k.50.

These experiments have shown the wide differences which actually

exist between the above numbers ; but in this calculation neither the
resistance that the atmosphere exercises upon the wheels, nor the fric-

tion of the wheels upon the rails, have been taken into account.

THE TRACTION OF PASSENGER TRAINS.

English engineers have adopted, and the authors of the " Guide des

Mecaniciens" have recommended the following formula for this calcula-

tion

—

NV 2

R= 2k.72 + 0,094V +0,00484^- (II)

R being the resistance per train tonne.

V the velocity per hour, in kilometres.

T the total weight.
N the total train surface exposed to the direct resistance of the air.

2k. 72 represents the coefficient of friction.

0,09,1 proportional to the velocity, expresses the resistance due to con-

cussions, undulations, and vibrations of the permanent way.
0,00484 proportional to the square of the velocity is the resistance of

the wind.

This formula reproduces the numbers found in M. J. Poiree's experi-

ments, making

N = 14 metres for train of carriages
;

V = 7 metres for express trains.

M. Martin had recourse only to the preceding when calculating, ac-

cording to the indications given by the anemometer, the resistance per

tonne drawn, due to the impact of the air upon the anterior portions of

all the vehicles composing the train, which was found to vary from 3k.00

to 0k.5, has proved that the total resistances are very much greater, but

that he had not taken into account the resistance of the atmosphere
upon the wheel, or the friction on the rails.

(To be continued )

ON THE NATURE AND MANAGEMENT OF THE SEFINET
EQUATION FOR DETERMINING THE FORM OF A SHIP'S
HULL. Br Edward Sang, C.E., F.R.S.E.

(Continuedfrompage 41. )

Two years ago, I read before the Royal Scottish Society of Arts, a paper
on the advantages of determining the form of a ship's hull hy means of
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an analytic equation, and I exhibited a model which, as being the first

obtained by help of a formula, well exemplified the practicability of the

method.
In the present paper I propose to explain the nature of the equation

made use of, and to which I have given the name Sefinet, from the

Arabic, the word being closely allied to the German schiffe, and to our
own word ship, all three having the same meaning.

In this explanation, I shall not follow the course of the ideas which
led me to the invention of the formula, but shall rather take one of

those shorter and plainer roads which are often discovered after a result

has been attained.

Fig. I.

Having assumed any straight line AB, figure 1, which may represent

the keel of a vessel, divided into any two portions at C, and there

raised a perpendicular or ordinate, CD ; if we make the length of CD
proportional to the rectangle under the segments, AC, CB, the point, D,
will trace out the common parabola, and the greatest ordinate will be
that raised at 0, the middle of AB. The geometric genesis of this

curve is contained in the proportion

—

AOOB: AC-CB: :OE:CD;

which, put in the form of an algebraic equation, is

—

y= t
(

i +

in which a stands for AO or OB, r
OE, and y for CD.

Fi

0-0
for OC, Y for the greatest ordinate,

If, however, we make the square of CD proportional to the rectangle,

AC-CB, we obtain, as in figure 2, an ellipse, of which the geometric
genesis is contained in the proportion

—

AOOB: AC-CB :: OE2
: CD 2

,

while the algebraic equation becomes

—

h
y-0+S) ! ('-)' (2,)

Thus it appears that, by reducing the exponent from 1 to £, we pass
from the sharp-ended parabola to the rounded ellipse ; and so, by caus-
ing the exponent to change gradually from one value to another, we
shall obtain curves of all degrees of sharpness or bluntness. Our equa-
tion, thus generalised, becomes

—

y=T (
1 + i)*0-S)' (3.)

which gives the parabola when a = 1, the ellipse when x = J.

Fig. 3.

If, in this formula, we make x greater than unit, the curve becomes
tangent to the line of abscissa; at A and B ; thus, when x = 2, the
curve takes the form shown in figure 3 ; while if we make x much
smaller than unit, the curve becomes blunted at the ends, as in figure 4,
which corresponds to the value « = J.

Lot us now suppose any one of these curves to represent the water-

line of a ship, corresponding to the depth, z, and that a, x, and Y are

functions of z, and so changeable from one depth to another, then may

Fig. 4.

the whole equation represent a solid approaching, in some degree, to

the form of a ship's hull.

By making x to increase from the deck downwards, we can cause the
lower water-lines to be gradually sharper than those above them ; and,

by assuming Y to be a suitable function of z, we can obtain any required
form of beam-section.

It is obvious, however, that such an equation, though containing the

germ of the idea, is quite inapplicable to ships, because the greatest

cross section is exactly amidships, and the fore and aft parts of the
vessel are exact counterparts of each other, as is shown in figure 5,

which represents the water-lines of some such coracle with upright
stem and stern ports.

For the purpose of obtaining dissimilarity at the two ends, we may
make OA and OB unequal, and may use also different indices, thus put-

ting the equation in the much more comprehensive form

—

which enables us to use any desired forms for the stem and stern

Fig. 6.

ports, and also to give diverse degrees of sharpness to the two ends of

the hull.

Now, if we make the ordinate CD proportional to the product of one
power of CA by another power of CB, the curve so obtained reaches to

the greatest distance, not opposite to the middle of AB, but opposite to

that point at which AB is divided into two parts, proportional to the

indices of the two powers. This is shown in figure 6, in which the

indices x and £ are in the ratio of 2 : 3.

The use of equation (4) would therefore be attended with this incon-

venience, that the greatest ordinate of each water-line would happen at

a place depending on the values of the exponents x and /3, as well as on
the distances a and b ; and that, unless the proportion a : b : : x : /3 were
to hold good throughout, there would be no proper maximum or mid-
ships frame.

To remedy this inconvenience, I multiply the value of y given in

formula (4) by an arbitrary factor, and inquire what must be the nature

of this factor, in order that the new value of y may be the greatest at

the point 0. The result of the investigation is, that any function of x
which has

for the two first terms of its development satisfies the prescribed condi-

tion, and thus the formula

*=*(+ tr'- o-iy- (
i-(H)-"'}- (5)

gives a water-line of which the maximum ordinate is at 0.

In this way we are at liberty to assume o, b, a, 0, Y, as independent
functions of z ; that is, we may adopt any forms for the stem and stern

ports and for the widest frame section, and may give any degrees of
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roundness or sharpness, and any variations of those degrees, to the two
ends of the ship, and yet obtain an appropriate set of horizontal

sections.

The auxiliary factor of this expression is indeterminate in its first

two terms. These are fixed by the condition that the maximum frame
section shall be at 0. Its succeeding terms may be assumed so as to

bring out other desired conditions ; we may arrange them so as to give

various degrees of flatness to the sides of the ship. We may propose,

for example, that the sides of the ship be absolutely flat at the point

E—in other words, that the radius of curvature there may be infinite;

in that case, the second differential coefficient of y must be zero when
x=-o, which happens when the third term of the auxiliary factor is

\ a a " a b
+

b b J 12

By rendering the third differential coefficient also zero, that is,lby

making the fourth term of the multiplier

+ 1 a

a a

£ /3 + 1
'
b b

-li(5
: a b

) 1.2.

a n a + \

we should obtain a still greater degree of flatness.

But this method of obtaining various degrees of flatness has the
inconvenience of progressing by leaps, not gradually ; besides, it is

troublesome in the calculation. A much more convenient arrangement
is to put the auxiliary factor in the form

('+*)- ('-!)
—

£

in which r and s are two distances greater, respectively, than a and b,

and subjected to the condition

a {•> « fi

a b r s
'

which is needed in order that the maximum value of the ordinate ma}'
be kept at O.

If we suppose

;+s='G+f).
alues of r and s may be readily obtained from the equations

»_ i±/i_i_=z/2
/ ~~

' 2 a 2 b'

g_ i-/« l+Ji.
s 2 a 2 b

'

in which/ a fraction always less than unit, may be called the coefficient

nffiatnett.

In this way the complete Sefinet equation may be exhibited as
under :

—

«. h. i~. «. £, / being six arbitrary functions of the depth z, serving
le ermine

—

a, the form and position of the stem post

;

b, the form and position of the stern post

;

Y, the form of the widest frame

;

a, the character of the bow

;

/3, the character of the stern
;

/, the degree of flatness

;

then, determining r and s by the equations

r ~~ +
2 a 2 b'

<t - 1 —f"
.

1 + /
2 a 2 fy'

the value of the ordinate y at any part of the ship is given by the
equation

(6)

1 +

S 105.—Vol. XVII.

Having resolved on the outlines of the stem and stern, and fixed on
the form of the maximum frame, as well as on the position of that frame
in the length of the ship, we have obtained the outlines of a solid from
which the hull has to be cut. The chisels and gouges which we employ
in this operation are the values of the exponents a, /3, and of / the co-

efficient of flatness. With the same outlines we may have an infinity

of hulls differing from each other in their characters. A few trials are
sufficient to guide the naval architect in the choice of the exponents a.,

1$, so as to realize the idea which he may have conceived of the desired
shape. By making these values large we obtain sharpness ; by making
them small we round the form ; and by causing them to change in

value from the keel upwards, we can give whatever gradation we may
desire. Also, by attributing to the coefficient,/ various values, we may
render the sides of the water-lines round or flat without changing the
characters of the stem and stern, and thus we are enabled to solve the
problem of obtaining accurately a given tonnage. "When / is taken
nearly equal to unit the sides become very flat, and if/ were made unit
the hull would become cylindroid.

In the model which I formerly exhibited, the values of the various
quantities were determined by the following equations, the measure-
ments being in inches :

—

a — 35-8 + 1-2 *J~z + 02j;

* = 2
-°-To

z

£ = 16 —

/=0-4;

10 '

while the equation of the sheer-line, as applied to the edge of the rail, is

7-1. + J^i r

*
— 1 " ^ 6400

"*"
25BOOU '

the gunwale being 2 inches below the rail

THE BRADFIELD RESERVOIR ACCIDENT.

DtmrxG the last month (April), we personally examined the site of the
disastrous bursting of this reservoir, from above the reservoir itself,

down to the town of Sheffield, and examined also the, as yet, unfinished
Agden Reservoir.

The popular excitement that arose from the terrible losses of life and
property, produced by this affair, has already dropped to silence. It is

not our intention to revive it, nor to enter at all at length upon the ques-

tions that have, with more or less cogency or wisdom, arisen during
the inquest or subsequently. We simply propose to place on record our
own conclusions as to the causes that conspired to produce the accident,

conclusions formed after a pretty careful and sufficient personal exami-
nation of the locality, and into the facts, and based on some experience
in hydraulic construction.

The Bradfield Reservoir Valley, above the embankment, consists on
southern side of beds of Gritstone, not very far from horizontal, witb
intercalated shales, &c, a good deal shattered transversely. On the
northern side the rock is of the same general character, but much
more disturbed and contorted, many of the beds being at steep in-

clinations to the horizon, with throws, and all shattered more or less.

On both sides the rock was covered, nearly everywhere, by more or

less detrital clays, with gravels and boulders.

At the site of the embankment and just below its outer toe, there is,

on the southern side, a vertical face of rock, for some distance up and
down the valley, of a few feet in height, indicating a complete disloca-

tion beneath, in the line of the valley axis. Upon the northern side

just down stream of the embankment, a sort of seep saps the natural

soil, which in continued rain must be a stream without a defined bed.

The ground here, where the outer slope joined the northern flank of the
valley, is soaked, greasy, and now in a constant state of slow slippage

upon the loose rock beds beneath, in a direction (b to a), fig. 4, to-

wards the bottom of the valley.

From this place a good deal of clay, for the puddle wall, was
removed. The outer slope of the embankment, on the southern end,

joined the natural flank of the valley in sound and dry ground. This
is the end where the greater part of the embankment still remains
sound.
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The reservoir had a water surface of 78 acres. The length of the

emhankment was about 400 yards ; its greatest height appears to have
been about 90 feet ; its width on the flat top was 4 yards ; its width at

the base was ] 40 yards.
Fig. 4.

WL &

"<%/> <y;r %.

The slopes, therefore, were from 2:1 to 3:1, which, with good
material and proper workmanship, cannot be called insufficient, though,

perhaps, prudence would increase them everywhere. The inner face

was roughly (very roughly) pitch paved. The puddle wall was suffi-

cient in thickness at bottom, 18 feet, (as stated), hut ran (it is also stated)

as thin as to only 4 feet at top. The quality of the puddle itself was un-

questionably (from our own examination) moderately good, and it seemed,
wherever visible, to have been uniform and carefully worked. It con-

tained a few stones here and there, none as large as an orange. No-
thing is a more conclusive proof of the general goodness of the puddle
itself than the great distances to which masses of it, torn by the rush of

water from out the puddle wall, have been rolled and carried down the

valley unbroken and unchanged, except being rounded in form and
stuck over with stones like a snow ball rolled in gravel.

The pipes by which the water was to be drawn off, were of cast iron,

about 18 or 20 inches diameter, taking in at a forebay of cut stone, at

the nearly deepest point of the inner toe of the embankment, passing

through the latter, and delivering through another structure of stone

work, &c. , at the outer toe. All the latter was, when we saw it. buried

in earth and debris of rock, &c, through which a continuous rush of

water was taking place, which being taken in at the inner end of the

pipes, was delivered out through the debris of rock covering the dis-

charging end, as little discoloured, or even rather less discoloured than
it was when taken in from the residual water still iiwthe bottom of the

reservoir. There is, therefore, not the slightest ground for believing

that the line of pipes is broken now, anywhere, under the embankment,
and if not now, not at the time of the accident or before it. The pipes,

if like those we saw lower down and at Agden, appeared cast very thin,

and with an unusually parsimonious thickness for lead between the

joints

—

so thin, indeed, was this lead, that if it be the same under the

embankment, and the joints of the pipes were well run and flushed up
solid with this metal, it is quite impossible they could have drawn at a
joint, by any longitudinal drag that the bank, through which they
passed, would have had hold enough on the surface of the iron to have
visited upon them.
As usual upon coroners' inquests, conducted according to our

absurdly insufficient and antiquated methods of inquiry, into circum-

stances involving scientific and technical matters, a
doctors gave a great many and very different opinions.

In the upshot literally nothing was arrived at, u-ith

even a semblance of certitude, as to the real cause or
causes of the accident, or, as it is truly called, the
catastrophe, and beyond the common sense recom-
mendation of the jmy, that as such "accidents" ought
not to occur at all, better supervision of our many
formidable and possibly dangerous structural works
ought to exist ; no future good has been extracted
(except in the lesson afforded to the few professional
hydraulic engineers who have seen and judged of it

for themselves) from this calamity, for the community
at large.

We know well the position, and make all allowance for a man called
upon, like Mr Rawlinson, C.E., to depose on oath to matters, some of
which must be matters of opinion ; and for the reticence natural, where

great many

reputations of others, as well as his own, are at stake. But although Mr
Rawlinson was, in truth, not over chary in imputing blame, we fail to see
that he has in reality thrown a single ray of light upon the nature of
the accident. The following sentence, as reported in the Times, sums

up, in his own words, about all that he professed to make
of it, and nothing, as it seems to us, can well be more
vague, unreasoned and unsatisfactory.

- Mr Rawlinson.—by the Coroner.—Several causes may
have led to the catastrophe,—a fractured pipe, a blown or
drawn joint, a creep along the pipes, a pressing down of
the pipes in the puddle trench by the heavy material on both
sides of it ; or a washing away of the outer slope, as
suggested by Mr Leather

;
by a landslip, caused by undis-

covered fissures and springs in communication with the
interior of the reservoir, which fissures and springs, if they
existed and had such communication, would become active
for mischief as the water rose in the reservoir. Those are
the methods which occur to my mind as agents which
may have caused the destruction of the bank— one of
them, or more of them combined, may have done it. My
opinion is that it was the most fatal mistake to lay the
pipes in the centre of the embankment upon an artificially

formed compressible material. I think, also, that in the
formation of Agden embankment, the stones which are being
tipped in should be kept away from the puddle wall ; that
three-feet la3'ers are much too thick ; and that six-inch
layers, as suggested by Mr Lesley, are the only safe way
of making the embankment.

Here are seven different causes, any one of which, or
any lico or more, however combined, may have been the cause of the
accident, but no particular preference is shown for any one of these,

still less, is any one pointed out, and weighty reasons brought forward
for affirming that that one was even probably the cause.

Qur own opinions, we confess, are more definite and decided at least,

and we leave our readers to judge for themselves as to their proba-
bility. Eig. 4, is a rude sketch plan of the embankment with the
portion torn away by the rush of issuing water marked, a, is the
southern, e the northern end. The forebay of the exit pipes is at p,

within the reservoir. They pass through in a line, about to D, where
they are covered over as stated, aud where the stream issued from loose
stones when we saw it.

There was no evidence whatever that water had ever issued from the
reservoir by penetrating into the bed of rock at the side, A, and getting
under or through the bank or puddle wall. At the northern side, for

about one hundred yards below the embankment, the valley side was
insensibly slipping in the direction, generally, of b to c. We may pause
for a moment to state that those who take a professional interest in the
subject, can obtain, at Sheffield, a photograph of the state of the embank-
ment, a month or so since, as seen from a point between (m and n)
fig. 1, looking southwards, which gives an excellently clear idea of the
construction, material, and Dature of the destruction of the work.

In fig. 1, a rude sketch of the general transverse section of the bank
(not to scale), is given, p being the central puddle wall. It will be
recollected that, as deposed to on the inquest, the earthwork of the
embankment was formed by waggon and rail tipping, in layers of an
average of five feet in thickness. The material was coarse and uneven;
it consists on the average, of moderately strong clay, sometimes sandy,
mixed with a large proportion of semi-angular and rounded stones of all

sizes, from a nut to a man's head, or even larger.

Now, the effect of waggon tipping, as illustrated in fig. 2, is to
separate, as by " bank screening," the coarse from the fine material of

such spoil. The coarse, the stones, &c, go to the very bottom of the
tip ; the fine earth and sand remain at top. The result is, that at every
five foot layer, a complete and almost continuous permeable stratum is

formed, a huge flat surface of " French drain " in fact, so that the whole
mass of the interior prism of this embankment (next the water), and
within the puddle wall, was made up of alternate and nearly level

layers of absolutely water penetrable stones and gravel, and more or

less impermeable clay, &c. The rough pavement with its open joints,

terminated this at the water slope of the bank. Now, we will assume,
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for the present, that the outer prism of the bank, that outside the

puddle wall, was all solid and perfect, (if we so please) though we
believe, it was made in the same way as the inner one, and was, and is,

of just the same quality.
Fig. 2.

ggg^^agggte^£3^^lr>

Let us consider what the effect must be of such a construction as we
have described. The water of the reservoir will gradually but rapidly

make its way in through the rough inside pitching, and along horizon-

tally, at every porous layer of stones and gravel—at every five feet of

the height of the bank," until at length, for the whole altitude of the

embankment, the water will have reached the inner face of the puddle

wall, where it will be stopped. No sooner, now, is liquid continuity

between the water filling up the reservoir and the fluid film that will

have rapidly spread up and down against the whole interior face of the

puddle wall, than hydrostatic pressure, equal to the head of water filling

the reservoir, is transferred from the surface of the paved interior slope

to that of the inner face of the puddle wall ; the fluid pressure having

propagated through every porous layer as by so many horizontal flat

tubes. The inner prism of the embankment from this moment ceases

to be of the slightest value in helping to sustain or resist the pressure

of the water which tends to burst the reservoir. Its function is now noth-

ing more than, by lying up against the puddle wall, to keep the latter up-

right, and prevent it collapsing by its own plasticity. For any good the

inner prism can do in support of the general strength of the embankment
as against the pressure of the water contained in the reservoir, it might
as well be away altogether—nay, might far better be away, and its

place be occupied by an equal bulk of water, because, being of greater

specific gravity than water, and, as a prism with a vertical side next the

puddle, and without a form, or constituted of material of stable equilibrium,

its tendency is actually to push against the puddle wall, which it keeps

upright, with more force than its own bulk and form of water would do,

if in its place. The embankment wa«, therefore, after being full a few
hours, just in the same, if not in a worse position, as if this inner prism

was removed in toto, and that the whole embankment, as illustrated

in fig. 3, consisted merely of the outer prism, and the vertical puddle

Fig. 3.

wall, p, with the water right against it assuming that the puddle would,

under such circumstances, have stood upright ( . . . .).

Now we ask any engineer who has had any experience of earth work,

or even any man possessing a moderate amount of that tact by which

we estimate force and resistance, what must be the consequence to a
bank and puddle wall of about 240 or 250 feet at base, and 80 to 90 feet

in vertical height, with water upon the vertical side of this triangular
prism pressing it nearly to its top? We shall not attempt to demon-
strate by calculation,—for which we have not sufficient data,—that it

must have, under the conditions of the materials at Bradfield, yielded
and failed ; but we proceed to describe what we are ourselves satisfied

did take place, and to give one or two reasons to support our views.
Referring, in illustration, to fig. 5, we consider that, when the con-
ditions of fluid pressure had been, as we have explained, transferred
in to the face of the puddle wall ; this, and the outer prism of the bank,
were no longer competent to withstand the pressure of the water in the
reservoir, without a serious change ofform in the whole mass. The
outer toe of the embankment, and its lower part, began to bulge out and
slip more or less down the valley ; at the same time the puddle wall
sympathized with this change of form, and became bowed more or less;

and, still in sympathy with the rest, the interior water-logged prism sunk
doion more or less ; and the sulcus or furrow that still may be seen,
runniug from n to m, fig 4, in the upper part of the pitching, was
formed by its doubling in. The reservoir was brim full, running over
the bye wash, and heavy billows, by the storm from the westward,
beating upon, and spray flying over the top of the bank.
The effect of this change of form, necessarily greatest at the mid

length and deepest part of the bank, which was in plan bowed forward,
as in dotted lines seen in fig. 4, was to lower the crest of the embank-
ment at some one point nearly, if not quite to the water level. A crack
had been noticed at s, fig. 4, Outside the crest, and had rapidly widened
just before the final rush. This was, no doubt, the fracture of the (outer

prism) of earthwork, when the change of form had overpassed the limit

of continuity of the material along there. It was, in all probability,

accompanied by transverse cracks (it is scarcely possible it should not
have been so, on purely physical considerations) ; and some of these
probably opened right across the upper part of the puddle wall.

The men who saw the first rush of water, in particular, an intelligent

navvy (uick-named in loco, The fish) with whom we conversed, saw a
mass of material of " about the width of six carts," and " the depth of

a cart," suddenly shove out and roll down the outer slope, followed by
a rush of water, which in a few seconds cut down nearly to the bottom
of the bank, and widened momentarily under the erosion of the roaring
torrent that followed. This piece was that first isolated by these cracks
from the top of the bank, and prepared for launching by the water
entering the cracks.

It is highly probable that the change of form we have briefly

described was greatly facilitated by the bad and soppy state of the
ground outside the embankment, and the bad foundation for its toe all

along from b to c, fig. 4 ; but no slippage of original soil within or
without the reservoir was the cause, direct or indirect, of the failure,

which must have taken place, whatever the foundation soil of the
valley might have been in nature.

Nor was it caused by broken pipes, as to the fracture

of which there is not a tittle of evidence. It may be
remarked, that it appears a very queer sort of logic which
caused Mr Rawlinson to object to have the pipes opened
down upon, because they would, if found broken, afford

no evidence whether their fracture was the cause or a
consequence of the accident. Had they been opened
down upon, and found sound, as we are quite certain

they were when we were on the spot, would the fact

not have at once removed a cloud of fuzzy nonsense,
by which it had been attempted by Mr Rawlinson him-
self, and by others, to account for the phenomena ?

What, then, is our opinion ? In a sentence, it is this

—Had the embankment been properly made, with the
same material skilfully sorted and disposed in its earth-

work, its proportions would have enabled it to stand ; but its position,

placed where it was (most ill-judgedly, as we consider), and based as

it was, would always have rendered its stability hazardous. As things

were, it failed through bad workmanship, not in the puddle, nor by
the design of the pipes, but simply in the earth-

work.
The mode of laying in the pipes through the

bank, though "rough and ready," is, we think,

by no means good ; but in this case it had nothing
to do with the disaster.

Space forbids us, however, now enlarging on
this, or on other points of interest and impoitance
as regards the construction of reservoir embank-
ments. We can only add one remark, namely,
that in all embankments, large or small, we con-
sider the puddle should be disposed as shown in

fig. 6, and that the central puddle bank should be
worked into perfect continuity with puddle coat-

ing layer, carried up from a trench at the inner
toe, covering up the whole inner slope, and upon which the pitching
should be laid, so that this reduplicated puddle casing should enclose
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completely, as in a water-tight coating, the whole inner prism of
the embankment.
We may add that thin layers of earthwork, and sorting out of stones

and grave], are indispensable to safety, and that we consider all the

Fig. 6.

layers should slope slightly inwards towards the heart of the work. On
a future occasion we may perhaps return to this subject, and point out

some of the means that might be made available in England for forming
a far better class of embankments, and more nearly approximating to

Indian and Cingalese models than has been yet attained with us ; and
also treating somewhat of certain precautionary works which ought in

every case to be executed where deep reservoirs are formed near large

towns, or in inhabited valleys, or river courses, so that, in the event of

accident, its consequences may be, to the greatest possible extent, miti-

gated in destructive severity.

—

Ed.

SHIPBUILDING AND ENGINEERING IN SCOTLAND.

At no period in the previous history of Clyde Shipbuilding can it be
said that this department of industry has been so flourishing as at

present. Building yards are opening in numbers on either bank of the

river, and yet it appears there is work enough for all. The stimulus is

to be attributed in great measure to the extensive orders which have
been received from private houses for steamers, which they intend to

submit to the hazardous work of running the blockade.
On Saturday, 10th April, there was launched from the yard of Mr

Archd. Denny an iron screw vessel, she was named the Kentucky,
and is 1200 tons burthen. It is understood that she is being fitted with
direct acting surface condenser engines of 200 horse-power, by Messrs
Denny & Co., engineers. At Whiteinch there has been recently
launched from Messrs Aitken & Mansell's yard a schooner-rigged paddle
steamer of 630 tons. She is to be fitted up with oscillating engines of
180 horse-power, by Messrs James Aitken & Co., of the Craustonhill
Foundry. The screw steamer Penguin, built by Messrs Tod &
M'Gregor for Messrs Maclver & Co., for their Glasgow trade, made
her first voyage from the Clyde to the Mersey on the 21st April, which
she accomplished in a little more than sixteen hours, with a head wind
against her the whole way. On an average she made 12 knots per hour,

and it should be added that her engines worked remarkably well. In
passenger accommodation she is most complete, her dimensions being
—length 220 feet, 22J feet beam, 15 feet depth of hold, and 875 tons,

builders' measurement. Another of the paddle steamers for the Nassau
trade has been launched by Messrs Scott & Co. She is a vessel of 500
tons, and is to be fitted with engines of 120 horse-power by the Greenock
Foundry Company. The Bristol General Steam Navigation Company's
steamer Alfred, built by Messrs Caird & Co., ran the distance between
the Cloch and Cumbrae lights in 55 minutes, or rather above 17

miles an hour. There was launched on Saturday, 16th April, from the
yard of Messrs Blackwood & Gordon, a screw steamer named the
Ta Pang Nyo, which from the peculiarity of her name may be judged
is for the China trade. She is to receive engines of 150 horse-power.
Her dimensions are, length, 220 feet ; breadth, 29 feet ; depth, 14 feet.

On the 14th April, Messrs Barclay, Curie <t Co. launched a paddle
steamer called the Vivid. She is intended to succeed the Mail,
on the Kilmun and Kilcreggan station ; and is to be engined
by the same firm. Her principal dimensions are, length, 19)
feet; breadth, 18 feet 6 in.; depth, 7 feet 6 in. A large iron screw
steamer, we believe the first built by Mr Key, has been launched at

Kinghom. She is intended for some party in Australia, and is indeed
a fine looking ship, having been built expressly with a view to speed.
She is 226 feet in length ;

2.') feet in breadth ; and has engines of 160
horse-power. The screw steamer Emma ran her trial trip on the 25th
April, at the measured mile in Gareloch, when she attained a speed of 12

knots an hour. The Lcvcn. steamer, contracted for by Messrs Franklin
& Blackburn, engineers, has been launched from the Clyde Ship-
building Company's yard. She is for the New Dumbarton Steamboat
Company, and is the first of a number of boats intended to trade between

Glasgow, Dumbarton, and Greenock. Mr Taylerson, of the Clyde
Shipbuilding Company, after this launch had taken place, stated that
they had orders for ten other vessels, and that other orders were coming
in. The Eagle paddle steamer has been launched by Messrs Charles

Connel & Co., Overnewton, from their

west Shipbuilding yard. She is intended
for our passenger traffic, and is to be
engined by Messrs W. & D. Henderson.
A paddle blockade runner has been
launched from the yard of Messrs
Scott & Co. She is the fourth of a
similar fleet. The Platypus was
launched by Messrs A. & T. Inglis, of

Point-house, on Friday , 6th ult. She
is a twin screa^B^B^^ons, builders'

measurement^^ jktion-geared
engines of wfk T^^fo'ity-
pus is the filH SklM'
friction gear tmrVRfi. been built at-

Glasgow. An iron screw slather has
been launched by Messrs Barclay, Curie & Co., of Stobcross^^PB
Carrou Company. She is 190 feet in length, by 27J feet, and 15
feet deep, tonnage, 700 ; and is to be fitted with engines of 130 horlH
power. A very swift steamer has been contracted for by Messrs
Robert Duncan & Co., Glasgow. Her length is to be 220 feet,

28 feet beam, 12 feet deep. She is to receive engines of 250 horse-

power, which are being built by Messrs James Howden & Co., of
the Scotland Stieet engine works. The Roe has run the distance
between the Cloch and Cumbrae Lights in 51J minutes, or at a speed
of 18£ miles per hour. The Roe is the first of Messrs Burns' new
fleet of steamers for the Scottish and Irish mail service. A
large screw steamer, of 2,200 tons register, named the Iowa, arrived
in the river on Sunday night, in tow of two tug steamers. She pro-

ceeded to Glasgow, where she is to be supplied with engines. The
Iowa was built in Waterford, and is one of the General Steam Naviga-
tion Company's fleet, to ply between Liverpool and New York. The
Clyde Shipbuilding Company has launched a paddle steamer named the

Lennox. The Lennox is a sister vessel to the Lzven, launched from
the same yard last week. A finely-modelled steamer, which was named
the Beatrice, was also launched. She is intended for the South
American trade. Her dimensions are, length, 190 feet; breadth, 23
feet; depth, 10 feet 3 inches. She will be engined by Messrs Hender-
son & Coulbourn, Renfrew, with engines of 150 horse-power, The
Clyde Shipbuilding Company has in contemplation the construction of a
large dock for the repair of ships and steamers.

In the recently published report by the Board of Trade tin the rival

schemes for crossing the estuary of the Forth above Queensferry by a

bridge, objections were pointed out to both. One of them had 48 piers

on the bed of the channel, the other had 130. The former was thus less

objectionable on the ground of injury to the navigation, while the height

(125 feet) and width of opening (600 feet) were also greater. Still,

the Board considered this scheme open to the serious objection that

the piers would be impediments to the free navigation. As such a bridge

would be the first of the kind authorised in Britain—the existing bridges

over estuaries being both in extent and other respects essentially differ-

ent—it may be expected that the Legislature will hesitate to sanction a
plan objected to by the Board of Trade, as well as, it is presumed, by
the Admiralty. But a scheme and plans for carrying it out, prepared
by Mr Thornton, civil engineer, of Edinburgh, free from the objections

pointed out, has been proposed—not, indeed, in time to come before

Parliament this session as a competing plan, but probably early enough, if

brought under the notice of the Legislature, to induce it to postpone con-

sideration of the question till next session, as has been done with several

of the metropolitan railway schemes.
The plan referred to is follows :—Taking advantage of the high

ground a little to the eastward of North Queensferry, the bridge,

at a height of 175 feet above high water of spring tides (which height,

if not required by the Admiralty, could be reduced by fifty feet

or upwards), would stretch across the narrowest part of the river

forming the present ferry. This would apparently prove an impossi-

bility to either of the present schemes, on account of the great depth of

the water (216 feet) between Noith Queensferry and the small rocky
island of Garvie, lying about 2000 feet from the north shore ; but by
the proposed bridge, the whole space between these two points is taken
at one span, the pier resting on the island. The remaining space, being
about 4000 feet, would be taken at two spans, the bed of the channel where
the second pier would be placed being also of rock, and the depth of the

water not more than 60 feet—that is, only about two-thirds of the

depth of the channel in which the pier of Mr Brunei's celebrated Saltash

Bridge rests. The elevated ground on the south of the ferry is equally

adapted to the height of the bridge. The railways on both sides would
be connected by an easy gradient.
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With the view of giving the necessary degree of strength, the plan com-
bines several different well-known principles of construction applied in

existing bridges. Ample provision is made not only for the railway

traffic, but also for the passage of ordinary vehicles and foot pas-

sengers.

It is well known, that there are bridges in America of large span

—

the Niagara being 800 feet, the Kentucky 1224 feet; and it is at present

in contemplation to construct a bridge from New York to Brooklyn, being

a span of nearly 1800 feet. Even this great span will probably soon be

surpassed, as it is now proposed to throw a suspension bridge over the

Straits of Messina, the chains to be of cast-steel, strong enough to

support the weight of several railway trains. The Straits are 3220 feet

in width.
While the plan now proposed appears to meet completely the require-

ments of the Board of Trade and the Admiralty, it is stated also to be much
less expensive than either of the present schemes, as, indeed, seems pro-

bable from the fact that the bridge would be considerably less in length,

while the piers are so few in number.
A bridge of similar construction is proposed for the crossing of the Tay

near Ferry-port-on-Craig.

The Glasgow water committee has held a discussion on the state

of the reservoirs connected with the Loch Katrine works. The sub-

committee on works and water supply report that there had been
submitted to them notes by Mr Gale, together with a report by Mr
Bateman, respecting the condition of the Gorbals Water Works, as the
result of the recent inspection. The committee recommended that Mr
Fowler be appointed to act in conjunction with Mr Bateman and Mr
Gale in visiting and reporting on the works connected with the Loch
Katrine water supply. It was stated that Mr Fowler had been mentioned
by Mr Bateman as an engineer with whom he would willingly act in

making the inspection. The chairman, in moving the adoption of the
committee's minutes, said the alarming accident at Sheffield had induced
the magistrates to take the initiative, and recommend that the stability

of the works in question be examined carefully by a competent engineer,
for the purpose of affording the public that security, which they had a
right to demand.

PLATE-BENDING MACHINE.
{Illustrated by Plate 313.)

Messrs Daglish & Wixdus, Saint Helena, Lancashire.—Patent dated
October 20, 1SG3.

Oce Plate this month illustrates an ingenious and effective plate-bending
machine, invented and recently patented by Messrs Daglish & Windus,
of St Helen's, for the purpose of bending the "Garboard Strake" of
plates for iron ships. The essential features of novelty in this machine
are the addition of double or single purchase crabs, or equivalent
gearing, for actuating each end of the bending roller independently;
the use of swivel or universal adjustable bearings for carrying the end
journals of the bending roller, so as to allow it to assume an inclined

position ; and the use of a pair of balanced levers and toothed quadrants,
geared together, for the purpose of sustaining the weight of the top-
holding block or jaw which grips the plate whilst being bent.

Figs. 1 and 2 of the engravings represent an end and front elevation
of the machine respectively, and fig. 3 is a ground plan of the same
corresponding to fig. 2 ; fig. 4 being a cross section of the top and bottom
blocks and roller ; and fig. 5 a cross section, showing the application
of wood blocks or moulds.
The top block, a, is cast hollow, and filled with cold water,

which circulates through it, in order to equalize the temperature when
in contact with a hot plate.

In combination with this block there is a bottom block, e (which may
be arranged to be filled with water, if thought necessary) ; a bending
roller, c ; two quadrants, E, working on gudgeons cast on the end of
the bottom block, b. and carrying the bending roller, c ; two sets of
double purchase crabs, or other gearing, e, for working the quadrants,
d

;
and two balance levers, f, for balancing the top block, a, (to

wl.ich they are attached by the links, a) with toothed quadrants, at
the long end of the levers working into each other, so as to ensure the
top block, A, rising and falling uniformly parallel to the bottom block, b.
The short ends of these levers are provided with a socket h, in which
to insert a crowbar for moving the top block, a, up or down, a3 required,
which can be done with the greatest ease, when properly balanced.
The bottom block, b, has two strong cotter bolts, i, at each end, which
pass vertically through the top block, a. and are prolonged so as to carry
the knife edge centres of the balance levers, p. The plate to be shaped
is first heated and then inserted and nipped between the top and bottom
blocks, which are then firmly drawn together, by driving the cotters

No. 195.-=-VoI. XVII.

into the cotter bolts, i, as shown in fig. 4. The plate can either be
bent up or down, but it is found preferable to bend it upwards, when
the gauges can be more readily applied, so as to ascertain when the
required shape has been obtained. By the use of a swivel bearing fixed

in the arms of the quadrants, d, and carrying the end of the bending
roller, c, one end of the roller can be moved up or down independently
of the other end, and each end can be moved nearer to or further from
the machine ; and thus any degree of twist, from a straight line to a
right angle, can be given to the plate, or both ends of the roller can be
removed simultaneously, if required. By the use of wood blocks or
moulds secured to the bottom block, b, as shown in fig. 5, any required
curve may be given to the plate, instead of merely twisting or bending.
In this case, it will be found preferable to bend the plate downwards, as

shown in fig. 5. The double purchase crab gearing, e, at each end of

the machine can be worked either by manual labour or by steam power;
but the former is preferred, as the number of hands necessary for bring-

ing the plate from the furnace to the machine is quite sufficient to per-
form the operation.

'

RECENT PATENTS.

IMPROVEMENTS IN WATER CLOSETS.

Teter and John Li-ewellin, and John Wanklvn James, Bristol.—
Patent dated September, 1863. J\rp 7-T> ? Z»

This invention relates to certain improvements in the construction and
arrangement of water closets, and consists in actuating the valve for

discharging the contents of the closet by means of a spiral slot worm
or screw thread, carried by a rocking or a rotating spindle, and acting
upon a tail piece or short projecting arm on the axis of the valve. This
slot worm or screw thread is made by preference of a quick pitch,

changing at the end of the travel to a slower pitch, so as to press the

valve tightly against its seat, which consists of an India rubber collar

fixed to the cover of the container, just under the lower lip of the basin

holder, which is bolted down thereon. Or in lieu of the basin holder

and cover being made separately and bolted together, they may both be
cast in one piece, and the collar placed inside the container. A spring
or weight is made to turn the valve actuating spindle, so as to keep the
valve closed, and a handle on the spindle serves to open the valve when
required. A waste water way is made in the basin holder, and in some
cases this water way is continued down, and made to dip into a cup
in the container, so as. to form a hydraulic seal, and so prevent any
effluvia from rising into the closet from the drain. Any convenient
contrivance may be adopted for flushing the basin, such apparatus
forming no part of the present invention.

To the cover of a cast iron container is bolted the basin holder.

Between the cover and the basin holder is placed a ring, of vulcan-
ized India rubber, or other

suitable packing material,

forming a seat for the valve,

E, to close against, the rim

or edges of the valve being

turned up slightly to form
a water-tight joint when
pressed against the pack-

ing ring or valve seat, as

hereinafter described. The
basin of the closet, and
is the waste water way,
forming an hydraulic seat.

The valve is attached to

one end of a lever, work-
ing on a fixed centre or

axis, and having a short

arm or tail piece formed on
the lever, or fitted on to the

axis, which consists of a

short rocking spindle. This short arm engages with a cam groove made
in the cylindrical cam, fast on the cam shaft or spindle. It is caused to

turn in one direction by the action of a volute or other spring, which tends

always to keep the valve closed against its seat. The valve is opened

by pushing the handle to one side, in thus imparting a partial rota-

tion to the vertical shaft or spindle, which is transmitted to the cam
shaft or spindle, », through the levers and link, as is clearly

shown in the engraving. By making the cam groove of a slower

pitch at the botom, the valve can be forced with considerable pressure

against its seating, thereby causing a perfectly water-tight junction.

In the annexed engraving the valve, e, is represented as being pivoted

at b, to the end of the lever, i, so as to admit of it having full play therein.

The cam shaft or spindle, n, is placed horizontally in lieu of vertically
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working in bearings, c, in the side of the container, and in a bracket, d,

bolted to the cover thereof. A counterweight, u, is also added to assist

the valve in closing ; and in order to afford room for this weight when
the valve is in its lowest position, a small recess or chamber, v, is

formed on the cover, b, of the container. The cam shaft or spindle, N,

is actuated by means of a weighted lever, w, keyed on to the outer

end thereof, and connected by a pin joint to the rod, x, of the handle or

pull, Y.

The chief advantages of this invention are simplicity and durability,

accompanied with compactness and greater efficiency. The substitution

of a small effective valve for the ordinary copper pan, is a most impor-
tant improvement, as when open the valve is brought into such an
angle, that whatever may lie upon it when closed, will be instantly and
entirely discharged when open. Moreover, the valve is more thoroughly
washed at each discharge, than is possible with the pan which, by
reason of its size and position, cannot be well washed or cleansed

at that part nearest the axle, and is therefore liable to become foul and
quickly corroded. A much smaller and more compact container may
also be employed.

IMPROVEMENTS IN TAPS.

Samuel John Bartlett, Maidstone.—Patent dated November 10, 1863.

This invention relates to certain improvements in the construction of

taps suitable for urns, beer casks, and other purposes, where a simple
and cheap tap is required. The improved tap consists of a tube with a
discharging lip or spout branching out from the underside thereof, a
little distance from the end of the tube, which is open throughout. Into
the front end of this tube, which is made slightly tapered internally, is

fitted in the same axial line with the bore of the tap a correspondingly
tapered hollow plug, the plug being held fluid tight in its place by a
helical spring enclosed in a cap screwed on to the end of the tap. A
lateral aperture is made in one side of the hollow plug coinciding with
the exit passage of the tap, bo as to admit of the plug receiving a half-

turn when opening or closing the tap, in lieu of only a quarter turn, as

in other taps. In some cases, as, for example, when intended for urns,

a bent handle is attached to the end of the plug, and passes through a
central hole in the cap ; but for beer barrels, and other purposes where
a key-tap is required, the handle is dispensed with, and the end of the
plug itself has a chamber formed in it, which will receive an ordinary
cash-box key by which the plug may be turned, thus dispensing with
the cumbrous brass keys hitherto employed. The advantages afforded
by this tap are quick draught, non-liability to leakage, easily taken to
pieces for cleaning or repair, and great simplicity of construction.

The annexed engraving represents a longitudinal sectional elevation
of the improved tap, constructed as a key-tap suitable for a beer cask.

A is the tube or main body of the tap, and b is the discharging lip or
spout. This tube,

J^52s. A.ismadeentirely
open throughout,
but its front end
is made slightly

tapered internal-

ly to receive the
correspondingly
tapered hollow

plug, c. The keyhole or oblong recess, d, sunk into the end of the

plug, is for the admission of an ordinary drawer or cash box key for

turning the plug. The plug is held in its place by a screwed cap, e,

fitting on to the screwed end of the body of the tap, a helical spring, a,

being inserted inside the cap, and made to bear against the end of the
plug, with a view to holding the plug by a yielding pressure in its

proper place, b is a lateral opening made in one side of the hollow
plug, which coincides with the discharging lip or spout, b. On referring
to the drawing it will be seen that a full half-revolution may be given
to the plug, c, each time the tap is opened or closed, whereas with the
ordinary plugs not more than a quarter of a revolution should be given
thereto in opening and closing the tap.

When used as a beer tap, the usual vent plug may be dispensed with,
by having a hole drilled in the top of the tap, when open through the
tap and through the hollow plug.

IMPROVEMENTS IN THE MANUFACTURE OF IRON
AND OTHER METALS.

Edward Brown Wilson, London.—Patent dated October 3, 1863.

Fio. 1 of the accompanying drawings represents a longitudinal section
of a furnace, arranged according to this invention, for reducing or melt-
ing ores, metals, or other substances, in contact with the fuel, a is the
fuel chamber, open to the atmosphere at the top, where it is supplied
with fuel and the material to be operated on. The bottom is made to

slope down in all directions to an aperture, b, so that the matter, when
reduced by fusion to a liquid state, flows down into a basin-shaped

Fig. 1.

chamber, c. d is an opening for cleaning out, fitted with a door, e is

a passage or channel, of which there may be several, sloped so that fuel,

or other matter may not readily lodge therein, communicating with the

chamber, c, into which open numerous ducts, e1
, from a chamber, g,

commuuicating by a channel, o2
, with the atmosphere. H is a tapping

hole, and l is a flue leading from the chamber, c, to a chimney. This
flue, l, as well as the flue, G2, is fitted with a suitable valve or damper.
The chamber, a, being charged with fuel and the material to be operated

on and kindled is supplied with air descending through the open top,

the products of combustion pass by the channel or channels, e, into the

chamber, c, where they mingle with an additional quantity of air

admitted by the ducts, o', to complete their combustion, and thence

they pass through the basin, c, and by the flue, l, to a chimney. The
melted matter flows by the channel, b, into the chamber, c, where it

can be retained for such time as may be desirable, subjected to the heat

of the flames and gaseous products of combustion passing over it, and
can finally be removed by the tapping hole, h. The arrows indicate

the directions of the currents of air and gas. It is sometimes found

desirable to inject steam or water along with the air at the top of the

chamber, a, and by regulating the supply of air by the ducts, o1
, to

render the gaseous products of combustion more or less capable of

oxydating or de-oxydating the matter in the basin, c. J is a slag -pit

inside the furnace, tapped at the hole, i; the pit is situated on one side

of the basin, c.

Fig. 2 represents a longitudinal section of a furnace, constructed

according to this invention, for reducing or melting ores, metals, or

other substances, not in contact with the fuel. A is a chamber open at

the top, where it receives its charge of fuel and air for its combustion.

D is an opening or ash-pit for cleaning, fitted with a door, the bottom of

the chamber, a, being sloped down, as at a, towards the opening,

D, for facilitating the cleaning, e, g, g>, g2
,
are channels, chambers, and

ducts of the same character, and for the same purposes as those marked
by similar letters, described with reference to fig. 1. c is a basin-

shaped chamber, with tapping hole, H. L is the passage to the chimney,
and m is a sloping bed, on which the matter to be operated on is laid, so

that when fused by the heat of the flames and gaseous products of com-
bustion passing over it, the melted portions run down into the basin, c.

If preferred, the basin, c, may be made at the opposite end of the

furnace, in which case the sloping bed, m, would incline downwards, in

an opposite direction to that shewn in fig. 2. For supplying the matter

to be operated on, it is found convenient to provide several circular open-
ings, k, through the side of the channel, l, each fitted with tight covers,

which may be readily removed and replaced. When it is desired

to charge at one of these openings, the materials are placed in a semi-

cylindrical trough, and on inserting it through the opening, it is turned
half-round, so that the materials drop from it on to the bed, m; the trough
is then withdrawn, and the opening closed, j is a slag pit, and i the

tapping hole thereto.
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Although there is only represented, in fig. 1 of the drawings, the com-

bination of one refining chamber with a reducing chamber ;
and, in

fig. 2, the combination of one melting or reducing chamber with a fuel

chamber, it is obvious that two or more refining or melting chambers

may be combined in a similar manner, with one reducing chamber or

fuel chamber ; and air holes are sometimes situated some feet below

the top of the reducing or fuel chamber, when such chamber is open at

the top, continuing them at intervals to the bottom to increase the

combustion of the gases, the same arrangement being applicable to the

blast and cupola furnaces. When blast under pressure is used, these

air holes must be in connection with such blast. It is further proposed

in some cases to close the top of the fuel or reducing chambers, a, and

to introduce through the cover a blast pipe, which shall direct a blast

of air, steam, or gases, down upon and through the fuel. In such case

the cover is provided with the well-known charging hopper or hoppers,

to admit the materials without permitting egress of air ; and the air

channels, or ducts, g2
,
are also in communication with the blast pipe.

In special cases, such, for example, as refining and puddling iron, it is

proposed to substitute for the air ducts, a1, one or more blast pipes

directed downwards into tbe basin, c, underneath the surface of the

metal, and placed in an angular or tangential direction, by which means
the metal is stirred and put in rotatory motion. In order to increase

the draught in chimneys for these and other furnaces, and for purposes

of ventilation, it is proposed to place in the top part of the chimney a

number of vertical pipes, and to inject upwards, at or near the bottom
of each pipe, a jet of steam; any number of these groups of pipes and
jets may be situate in the chimney, at different heights.

IMPROVEMENTS IN SWIMMING BELTS.
Torbtlhon, Verdiee & Co., Paris.—Patent dated September 17, 1863.

This invention relates to an improved construction and arrangement of

life belts, or safety apparatus and swimming belts, to be used for the

purpose of sustaining a person when in the water.
This apparatus consists of two cushions or pads, or of a corset or

jacket, stuffed with cotton or other light material previously rendered
impermeable to water. The length of the cushions, pads, corset, or
jacket, depends on the length of the chest and back of the wearer, and
they are closed round the body, so as to fit closely thereto, by lacing
under tbe arms. The leather straps hitherto employed for adjusting
the apparatus are replaced by girths composed of a flattened tube of

cloth, the interior of which is cemented with India rubber solution, so

as to hold the two sides firmly together, and prevent moisture from
penetrating therein. Metal eyelet holes are inserted at intervals in the
strap so formed, to receive the tongue of a buckle, and thus prevent
tearing' of the material. To this same apparatus is fitted a double girth,

which extends a little beyond the cushions or pads, and the extremities
of which are provided with metal eyelets, through which a cord passes,

in order to tighten the apparatus to the body. This arrangement is

important, inasmuch as it serves to keep the apparatus in its place
when the wearer throws himself head downwards into the water. When
made in the form of a jacket or corset, a number of vertically disposed
pads or cushions are formed therein, and stuffed with cotton rendered
impermeable to water. The front and back of the corset or jacket are
united by an arrangement of cords which can be tightened at pleasure.
The band which suspends the apparatus from the neck of the wearer is

provided with a buckle at one of the shoulders, whereby it may be
instantly disengaged when a dive is to be made. Safety belts or jackets
of tbe construction above referred to are not liable to sink should the
outer casing become torn, perforated, or therein injured, the buoyancy
of the prepared cotton is sufficient to maintain the weight of the wearer.

Eig. 1 of the annexed engravings represents an elevation of the im-
proved life belt, and fig. 2 is a transverse vertical section of this apparatus,

The two pads or cushions,

A and b, are stuffed with
cotton or other suitable

material, a, rendered water-
proof, and enclosed tightly

in a covering, b. These
pads are slightly curved to

fit over the chest and back
of the wearer, c c, are ears

provided with metal eyelet

holes, in which pass the
strong laces or cords, d,

serving to tighten the
apparatus to the figure.

These cords are connected
to tbe end3 of a girth, e,

composed of a flattened tube
of cloth, or any suitable

stout textile fabric, the
inner surfaces of which are

Fig. 1.

cemented with India rubber solution, to form a water-proof band or
girth. This girth, after passing through the guides, o o, is provided
with an ordinary buckle,
situate in the front of the Fig. 2.

chest pad, so as to be easily

tightened at any time by
the wearer when adjusting
the pads more closely to

the figure, s s
1
, represent a

double girth attached to the
pad, b, and provided with
metal eyelets at their extremities, to which are secured the ends of a
cord, g, which keeps the apparatus adjusted to the body of the wearer.
This arrangement will be found very serviceable when plunging head
first into the water.

IMPROVEMENTS IN THE MANUFACTURE OF BOOT AND
SHOE TOE PIECES OR TIPS.

John Henry Johnson, London, communication from the '" American
Shoe-Tip Company."—Patent dated September IS, 1863.

This invention relates to the manufacture of that class of metal tips

which are intended to cover the toe part of the upper leather of boots

and shoes, and consists in swaging or raising and shaping such toe

pieces or tips by a peculiarly disposed die and matrix. According to

this invention, it is proposed to cause the die to strike the sheet of

metal or blank, previously cut to the required shape, at an angle of
about 40° with the plane of its surface, in place of at right angles
thereto, as is usually the case in stamping or raising metal articles.

The outer surface of the matrix upon which the blank rests when
struck by the die is for this purpose inclined to an angle of about 40°

with the line of motion of the die, and by this means the tip can be
stamped up at one operation.

The matrix is contained in a suitable holder resting upon a stationary

bed or support, and is adjusted to its proper position under the die by
horizontal set screws. The matrix is flat on its inclined outer face, so as

to receive the flat metal blank, which is held thereon in its exact proper
position by a guide or gauge plate, which is sufficiently strong to resist

the force of the die when it strikes obliquely upon the blank. The
matrix is shaped so as to give the exact outer form to the tip, whilst
the die imparts the desired form to the interior of the tip. The die is

attached to a plunger working between suitable guides, and is operated
either by hand or by steam, or other power, as to give the necessary
blow required to stamp up the tip or toe piece.

The annexed engraving represents a vertical section of a machine
embodying the principles of this invention. Upon the platform, a,

is firmly established the' frame-work of
the machine, consisting of two upright
posts, b, united at or near their tops by
a cross-piece, c. A block, d, secured to

the two posts at a convenient height
from the floor or platform, supports the
matrix box or holder, E.here shown to con-

sist of a quadrangular cast-iron casing,

open on top, and having through each
of the four sides a screw, p, for properly
adjusting the position of the matrix in re-

lation to the plunger, and for holding it

in position when so adjusted. The
plunger, i, is fitted on ways, h, to slide

freely in its up and down movements
along the two upright posts, b, and to

be guided therein with unerring accu-
racy. To the plunger is adjusted, by
means of a dove-tail joint and ledge,

c, the swage or follower, j, whose lower
end is shaped in accordance with
the interior or concavity of the tip

when formed. The matrix, a, is a solid

steel or other metal casting, containing
a cavity shaped to conform with the

outside form of the tip
; the cavity or

mould being so disposed that, either or

both sides corresponding respectively

to the under side and the upper side of

the tip, will converge down and towards
a plane passing centrally, or nearly so,

through the body of the swage or fol-

lower, in the line of its motion, and in

a direction parallel, or nearly so, with
the under edge of the swage. If the general arrangement of tbe

machines be substantially that shown in the accompanying drawing; i.e.,
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if the follower or swage move in a vertical plane, tlie matrix resting on

a horizontal table or block, then the top of the matrix should be levelled,

forming an angle with the plane of motion of the swage of about 40°.

Upon this level face of the matrix is fixed, by means of screws, i, a guide

or gauge, k, to hold in the proper position, relatively to the swage or

die, the metal blank. The guide or gauge is formed of a plate, having
a slot cut through it of such a shape as to fit nicely the convex side of

the tip blank, and is so adjusted on to the inclined matrix face that the

part which is to form the position of the tip that extends over the toe

of the shoe or boot shall lap over and extend beyond the cavity in the

matrix. The plate of which the gauge is formed is of such thickness as to

firmly hold the blank confined within its slot during the downward
motion of the swage, and to resist its force when it first acts obliquely

on the sheet metal blank. In order to make the die swage, it is sug-

gested to form the follower or swage of the exact shape of the intended

tip. The matrix may then be cast upon the follower, which will form a

perfect mould of the tip. The follower may then be reduced the

thickness of the plate of the tip, and finished. The operation of the

machine may be readily understood from the above description of its

construction. The machine, if operated by hand, is provided with a

handle, l, connected with the plunger. This is seized by the operator,

and raised to a convenient height, where it is held wedged in the taper-

ing slot, n. The blank is then placed to fit the guide or gauge, K. The
plunger is then released from its hold, and allowed to drop. The
swage, penetrating the matrix cavity, at one stroke forms and completes
the tip.

IMPROVEMENTS IN OBTAINING AND APPLYING MOTIVE
POWER.

Pierre Gardere and Charles Patek, Paris.—Patent dated
August 26, 1863.

This invention relates to an improved system or mode of obtaining
motive power, and to the application of the same to the propulsion of
ships, and to the driving of machiner}'. According to this invention,

it is proposed to utilize the power derived from the rapid and continu-
ous flow of water through pipes obtained artificially by the condensation
of steam, directed in the form of a jet, or jets, into a vessel or chamber
in connection with such pipes. In applying this system to the propul-

sion of ships, it is proposed to employ one or more sets of pipes, running
longitudinally along the vessel, from stem to stern below the water
line. Oiie opening is made near the bows of the vessel, communicating
with the pipe in the fore part, and another opening is made near the

stern, communicating with the pipe in the after part. These two pipes

open into a chamber in which a jet of steam is directed from a boiler, in

the direction of the pipe leading to the stern, so that when the steam is

turned on, a rush of water takes place (by reason of the vacuum pro-

duced by the condensation of the steam in the vessel), through the

opening at the bows, along the pipe in the fore part of the ship, and
into the steam vessel or chamber, whence it is expelled by the force of

the jet, along the pipe in the after part of the ship, and issues at the

stern, in the form of a powerful jet of water, which has the effect of

propelling the ship along. In practice, it will be advisable to have
two sets of these pipes, with their steam jets directed in opposite direc-

tions, so that by bringing one or the other set into operation, the vessel

may be directed ahead or astern as required.

In applying this system as a prime mover for driving machinery, the

jet of water produced by the action of the steam in the steam chamber
is directed against the vanes or buckets of a water-wheel, the water
being obtained from a well, reservoir, or other convenient source. By
this means no natural fall of water is required to drive the water-wheel.
The above are two examples only of the mode of applying this sys-

tem of motive power, which may be varied considerably according to the

nature of the uses to which it is to be applied.

The annexed engraving represents a longitudinal section of a vessel

provided with a duplex apparatus for propelling the same, either

"ahead" or " astern," arranged according to this invention, a is a

the chamber, a, by contact with the cold water in the chamber, which
cold water is constantly supplied by the pipe, o, placed below the water
line of the vessel, produces a powerful influx or current of water, into
and through this tube, which keeps the chamber, a, constantly supplied.
The water rushes with considerable velocity into the end of the tube, o,
through the perforations or openings, g, in the fore part of the vessel,
passes into the chamber, A, and is ejected therefrom into and along the
discharge-tube or pipe, f, by the force of the steam jet, and escapes by
the orifice, /, at the stern, with force sufficient to propel the ship for-
ward. By increasing the number of apparatus, greater power may be
obtained.

metal chamber provided with three mouths or apertures, a b c, and en-
closing a conical tube or jet nozzle, d. This tube or nozzle receives, by
the pipe. r>, the steam generated in the boiler, E, and directs it, in the
form of a jet, in the direction of the discharge-pipe, P. The immediate
condensation of the steam, produced on its exit from the nozzle, d, inside

LAW REPORTS.

Young v. Fernie: The Paraffin Oil Patent.—Before Vice-' hancel-
lor Stuart, Feb. 29th, March 1st, 2d, 3d, 4th, 5th, 7th, 8th, 9th, 10th,
11th, 12th, 14th, 15th, 16th, 17th, 18th, 19th, April 12th, 13th, 14th,
l&th, 18th, 19th, 20th, 21st, 22d, 23d, May 2d, 3d, 4th, 6th, 7th.—This
was a suit instituted by Messrs Young & Co., the owners of the paraffin
oil patent, against the defendants, who carry on business as oil manu-
facturers at Leeswood and Saltney, in the County of Flint, seeking to
restrain the defendants from manufacturing or selling any paraffin oil, or
oil containing paraffin, and paraffin, made according to the invention of
the plaintiff Mr Young, and from otherwise infringing the plaintiffs'

Letters Patent. The Letters Patent, in respect of which the question
arose, were granted to Mr James Young (one of the plaintiffs), on the
17th day of Oct., 1850, for "Improvements in the treatment of certain
bituminous mineral substances, and obtaining products therefrom." The
patent has been the subject of considerable litigation, a trial having
taken place in the year 1854, before Lord Campbell and a special jury,
which resulted in a verdict for the plaintiffs, and the validity of the patent
having been a second time contested in ' an action in Scotland, which
was tried in Nov., 1861, before the Lord President of the Court of Session
and a special jury, when a verdict was again found in the plaintiffs'

favour, after an investigation which occupied six days. This case is

fully reported in the Practical Mechanics Journal, Vol. V., 2nd Series, p.

240. No further proceedings took place in either of these suits, the first

having been ultimately compromised on terms which the plaintiffs con-
tended were advantageous to them, and the defendants in the second
suit having submitted to the verdict and paid a considerable sum by
way of costs.

The present suit was instituted in Sept., 1862, and in Nov. of that

year, a motion for an injunction was made on behalf of the plaintiffs, but
the Vice-Chancellor refused to interfere at that stage of the cause, and
the motion was ordered to stand over till the hearing. The case on
this point is reported in the Practical Mechanic's Journal, Vol. V., p. 240
(2nd Series).

Ultimately the following issues were ordered to be tried before the
Court of Chancery without a jury. viz.

—

1„ Was the plaintiff, James Young, the true and first inventor of

the invention for which the letters patent of the 17th day of

Oct., 1850, in the bill in this cause mentioned were granted to

the said James Young.
2. Was the said invention new within the United Kingdom of

Great Britain and Ireland, at the date of the said letters

patent.

3. Did the specification enrolled in pursuance of the said letters

patent particularly describe and ascertain the nature of the

said invention, and in what manner the same was to be per-

formed.

4. Have the defendants, or any or either of them wrongfully, and
in contravention of the said letters patent, used the said in-

vention.

The trial of these issues, which it was arranged should be also con-

sidered the hearing of the cause, commenced on the 29th of February
last, and was continued
with intermission during the

greater part of 33 days, and
concluded on the 7th of May,
when the Vice -Chancellor

reserved his judgment. Mr
Grove, Q.C., Mr Bovill, Q.C.,

Sir Hugh Cairns, Q O, Mr
Hindmarch, Q.C., Mr Web-
ster, Mr E. K. Karslake, and
Mr W. N. Lawson, (instruct-

ed by Mr John Henry Johnson, of 47 Lincoln's Inn Fields) were
counsel for the plaintiffs, and the Attorney General (Sir Roundell
Palmer), Sir Fitzroy Kelly, Q.C., Mr Mackeson, Mr Chance, Mr
W. Downing Bruce, and Mr Theodore Aston, (instructed by Messrs
Tuke & Valpy,) were counsel for the defendants. The scientific
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witnesses for the plaintiffs included Dr Hofmann, Dr Lyon Playfair,
Dr Stenhouse, Dr Odling, Sir Robert Kane, Dr Richardson of Newcastle,
Professor Ramsay, Dr Letbeby, Dr R. D. Thomson, Mr Keates, and Mr
Geikie. while the witnesses for the defendants included Professor Ander-
son of Glasgow, Dr Noad, Dr W. Allen Miller, Dr Leigh, Professor
Taylor, Professor Ansted, Mr Warrington Smyth, Mr Dugald Campbell,
and Mr Nicholas AVood.
The specification of Mr Young's patent describes his invention as

consisting in treating bituminous coals in such manner as to obtain
therefrom an oil containing paraffin, which he called paraffin oil, and
from which oil he obtained paraffin. The coals deemed to be best fitted
for this purpose are parrot coal, cannel coal, and gas coal, and which are
much used in the manufacture of gas for the purpose of illumination,
because they yield upon distillation at a high temperature, olefiant and
other highly illuminating gases in considerable quantity. The process
is as follows :—The coals are to be broken into small pieces of about the
size of a hen's egg, or less, for the purpose of facilitating the operation.
The coal is then to be put into a common gas retort, to which is attached
a worm pipe passing through a refrigerator, and kept at a temperature
of about 55 degrees of Fahrenheit's thermometer, by a stream of cold
water. The temperature of the refrigerator should not be made too low,
lest the product of the distillation should congeal and stop up the pipe,
and a temperature of about 55 degrees Fahrenheit is sufficient. The
retort, being closed in the usual manner, is then to be gradually heated
up to a low red heat, at which it is to be kept until volatile products
cease to come off; care must be taken to keep the temperature of the
retort from rising above that of a low red heat so as to prevent as much
as possible the desired products of the process being converted into per-
manent gas. The coke or residue is then to be withdrawn from the
retort, which, being allowed to cool down below a visible red heat (to
prevent waste of the fresh material to be introduced), may be again
charged with a quantity of coals to be treated in like manner. The crude
paraffin oil, distilled or driven off from the coals as a vapour, will be
condensed into a liquid in passing through the cold worm pipe, from
which it will fall into a vessel which must be provided to receive it. In
every case, the whole of the paraffin oil to be obtained from the coal is

preferred to be distilled or drawn off. The crude product of this process
is an oil containing paraffin, called paraffin oil. This oil will some-
times, upon cooling to a temperature of about 40 degrees Fahrenheit,
deposit paraffin. Mr Toung then went on to state that other arrange-
ments of apparatus might be used for subjecting coals to the process for
obtaining paraffin oil therefrom, as described, but the apparatus above
mentioned he preferred as being well known and easily managed. But
in order to obtain the largest quantity of crude paraffin oil from coals,
by means of this process, and produce the smallest quantity of permanent
gas by the action of the heat employed, whatever may be the apparatus
used, care must be taken to heat the coals gradually, and to apply the
lowest temperature necessary to complete the operation. During the
distillation or driving off, a permanent gas will be produced, and this
gas may either be collected or suffered to escape, as may be thought ex-
pedient. Mr Young afterwards described in his specification, a mode of
purifying the crude oil, which, however, he laid no claim to, as of his
invention

; his claim being the obtaining of paraffin oil, or an oil con-
taining paraffin, and paraffin from bituminous coals, by treating them
in the manner described.
The defendants alleged that the specification was uncertain, that it

did not distinguish between what was new and what was old ; that Mr
Young was not the first inventor of the invention, and that the manu-
facture was not a new invention ; that the invention was previously
well known to chemists, and was described in no less than 46 different
works, including Sir R. Kane's Elements of Chemistry, 1841 and 1849;
Mitscherlich's Text Book of Chemistry, 1837; Booth and Morfit's
Encyclopaedia, of Chemistry. 1850; Dumas' Traite de Chimie appliques
aux arts, 1828 and 1844 ; Annates de Chimie et de Physique, 1832

;

Schweigger Seidel's Nev.es Jahrbuch der Chemie und Physik, 1830 to
1833 (containing Reichenbach's accounts of his researches in relation
to paraffin and naphthaline, and on which great stress was laid by the
defendants); Poggendorf's Annalen der Physik und Chemie, 1832;
Trade de Chimin, by J. J. Berzelius, 1832 ; the Encyclopaedia Britan-
nica, 1797

;
Morand's Description des arts et metiers, 1761 and 1777

;

Encyclopaedia, Methodique, 1782 ; Dr Ure's Dictionary of Chemistry

,

1821 and 1830.
_
The defendants also contended that the invention was

disclosed in 21 different specifications, commencing in 1618 and continu-
ing^"1

1850, and including the specification of a patent granted to the
Eari of Dundonald, in 178], for " a method of extracting or making tar,
pitch, essential oils, volatile alkali, mineral acids, salts, and cinders, from
pit coal ;" a patent granted to Jean Baptiste Mollerat, dated 2d May, 1 837,
for "improvements in the manufacture of gas for illumination;" a
patent granted on the 4th September, 1841, to Thophil Anton Wilbelm,
Count de Hompesch, for "improvements in obtaining oils and other
products from bituminous matters, and in purifying and rectifying
oils obtained frorn such matters ;" and a patent granted to Mons.
Du Buisson, on the 23d June, 1845, for "new or improved methods

for the distillation of bituminous schistus, and other bituminous sub-
stances.''

The defendants also alleged Mr Young's process had previously, to his

patent, been carried on at Pontypool, Blaina, and other places in South
Wales, and at Wareham and Weymouth in Dorsetshire, and that he had
been anticipated in his discovery by a Mr Jesse Fisher, who, they alleged
had, in 1849, made oil containing paraffin from bituminous coal by dis-

tilling it at a low red heat. They also contended that the discovery of
the Boghead mineral was the sole reason of the success of Mr Young's
invention. Upon the issue of infringement, the defendants alleged that
their process was altogether different from that of Mr Young's, and that
in distilling their coals they made use of a temperature which was never
allowed to go beyond a black heat, and that therefore they did not
infringe Mr Young's patent.

The defendants further contended, that it being known that before the
patent oil containing paraffin could be obtained by distilling bituminous
shales at a low red heat, the present invention being for the application

of the same process for the same purpose to bituminous coals (which the

defendants alleged to be analogous substances to bituminous shales) was
not in law the subject of a patent. In connection with this part of the

case, the defendants adduced evidence to show that the Boghead mineral,

which is confessedly the best material for Mr Young's process, and
which is actually used by the plaintiffs in their manufacture, was a shale

and not a coal.

The specifications of Lord Dundonald, Mollerat, De Hompesch, and
Du Buisson mentioned above, were also relied upon by the defendants in

the Scotch trial, and a full description of those specifications will be
found in the report of that action in the Practical Meclumic's Journal,
Vol. V., 2nd Series, p. 240.

That report also contains a statement of the substance of the extracts

from books relied upon at that trial, as showing want of novelty of Mr
Young's invention, many of which it will be seen were also now pro-

duced for the same purpose. The most important extracts used now for

the first time against the plaintiffs, were the extracts from Morand and
the Encyclopozdie Methodique, and some further extracts from Reichen-
bach. The former related to a process described in a treatise by M. de

Genssane (known through this trial as De Genssane's process), which
was employed at the Sulzbach Forges in Nassau, for "extracting from
" coal the superabundant bitumen and sulphur, without destroying that

"compound which constitutes its inflammability, and may consequently
" be substituted for wood charcoal." The material part of the extract

from Morand, (of which the extract from the Encyclopozdie Methodique
was in substance only a repetition,) was as follows :

—

" The retort for purifying the coal is a large muffle made of clay, and
" capable of supporting heat, which is transmitted only through its

" pores ; the bitumen melted and disengaged by the heat runs down and
" rs received in a vessel, while the sulphur is volatilized and rises through
" a flue into an upper chamber. .....

" The two operations are conducted at the same time in a kind of kiln,
" the action of which is nearly the same as that of a retort; this kiln,
" constructed of a very refractory composition or mortar, is completely
"closed when it is filled with coal. At the bottom of it is a gutter, and
" only one outlet, round, and supplied with a long copper pipe inclining

"downwards; this pipe discharges itself into a cast iron vessel, which
"serves as the receiver for the bitumen flowing out; another copper
" pipe, rising vertically, is fitted upon the descending pipe, and serves
" for the evaporation of the sulphur vapours."

" This kind of kiln is surrounded by an arch, which forms a furnace
"for it, having a fire grate, ash pit, and a chimney, which opens into a
" chamber above, where the smoke of the coals burnt as fuel passes off.

" The coal is mixed with some wood to light it. When it has become
" red, it is kept moderately in that state, and at that degree of heat the
" bitumen flows into the iron receiver which is half buried in the
" earth ; the sulphur evaporates through the vertical copper pipe

;

" when these vapours cease to be discharged, the operation, which
" generally lasts three days, is completed.

"The bitumen obtained from this operation is very greasy, and may
" be substituted for the best coom or tar for greasing carriage wheels.
" With regard to the oil, it differs from that of petroleum in being less

" inflammable. The country people use it as oil for burning, as is the
" custom near Beckal, in Siberia, with the naphtha."

" The large furnaces, worked at Sulzbach, produced this. The
" expense was almost paid by the bitumen, and by the oil they

"obtained. ...........
" The charging of the furnace having been completed, which required

"about 2000 lbs. weight of raw coal, and for heating it 900 lbs. weight
" of the same coal, but the most inferior, which has been separated

"from that intended to be charred, a fire is lighted on the fire grates
" with a little wood, and underneath the same coal that has been picked
" from the former, and thus the fire is increased by degrees until the
" retort becomes slightly red ;

from that time the fire is kept up at the
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" same degree, that is to say, in a moderate state
;
the heat is gradually

" communicated to the coal in the retort, and liquefies its bituminous
" portion. When the coal is deprived of its bitumen, it begins to

" become slightly red, that is the degree of heat most suitable to make
" it give off its sulphury portion, and there remains of the coal only
" what is necessary in order that it may still contain its combustibility.

" The 2000 lbs. weight of coal lose, in the operation, according to
" M. de Genssane, one-eighth of their weight."
The extract from Dr TJre, which was often referred to in the case, was

as follows

—

" If the coal be put into a coal retort, and slowly exposed to heat, its

"bitumen is merely volatilized in the state of condensable tar ; little

"gas, and that of inferior illuminating power, is produced. This dis-

" dilatory temperature may be esteemed at 600° or 700° Fahrenheit.

"If the retort be previously brought to a bright cherry red heat, then
" the coals, the instant after their introduction, yield a copious supply
" of good gas, and a moderate quantity of tarry and ammoniacal vapour."

The most important parts of such of the extracts from Reichenbach
as were now read for the first time, were as follows :

—

"In order to prove this, a series of experiments were made, by distil-

" ling coal in a large cast-iron retort, which was charged every time
" half full with 75 pounds of coal, and was so placed in the furnace

"that its sides were entirely covered with brickwork, and only the
" bottom of the retort could be exposed to the fire.

" The bottom of the retort was entirely covered with coal, and the
" retort could not be directly heated on the outside, at any place where
" its corresponding interior surface was not covered with coal.

" With this arrangement I completed the distillation in the space of
"48 hours, commencing at first with a gentle heat, then gradually rais
" ing it, till at last the bottom of the retort was, during 6 or 6 hours,
" raised from dull red up to cherry red."

This extract was contained in a paper entitled "Concerning Naph-
thaline." In a subsequent paper " Concerning Paraffin," Reichenbach
expressed himself as follows:

—

"Since my previously expressed opinion that paraffin was an actual
" product of carbonization had been confirmed, I was desirous of ascer-
" taining whether it might not be produced from substances of a mineral
" nature, or of which the organic origin was at least uncertain, or the
" organic character had been long obliterated. In doing this, 1 had coal
" in view. For this purpose I fitted up an iron retort, which I charged
" every time with 75 pounds of coal, and slowly carbonized or coked it.

" In doing this, all the precautions must be observed
"which are necessary for effecting carbonization, without a further de-
" composition of the products, and which 1 have pointed out in treating

"of naphthaline. If these precautions are not observed naphthaline
" will be produced."

Other important extracts from Reichenbach, which were now relied

on by the defendants, are given in the report of the Scotch trial cited

above.
The plaintiffs' case was opened by Mr Grove, Q. C, after which the

examination of the witnesses was commenced.
The first witness examined was Ur Holinann, F. R.S. The substance

of his evidence was as follows— I first became acquainted with paraffin

at the time of the Exhibition of 1851. I was not then aware that it

existed in coal, or that it could be procured from coal. I consider the

invention of Mr Young to be that, he has given a statement as to the

kind of coal to be employed for the manufacture of paraffin, and has,

moreover, stated the temperature at which the distillation is to be per-

formed. The material to be employed in bituminous coal, such as canuel
coal, and the other coal specifically mentioned in the specification. There
is to be a gradual application of heat and exposure to a low red heat.

I consider the temperature of low red heat to be between 800 and 980
degrees Fahrenheit. It is that heat which just becomes visible in the

dark. It is a well-known heat, and distinguished from bright red or

cherry red. It is also stated in the specification that the condensing
tubes must not be allowed to become too cool, otherwise the paraffin

may solidify and stop up the condenser. The product of the distilla-

tion is paraffin oil, which deposits paraffin. The paraffin and paraffin

oil are obtained directly from the coals by Mr Young's process. If you
distil at a lower temperature than he mentions, you will get none, or very
minute quantities of paraffin and paraffin oil ; and if you distil at a
substantially higher temperature, you obtain, instead of paraffin oil and
paraffin, gaseous products, which differ in their composition from paraffin

oil and paraffin.

Gas is obtained from coal by distillation at a very high temperature.
It may be obtained in small quantities at a lower temperature than
100'J°, but if gas be the object, a temperature higher than 1000° will be
employed, and if tar be the object, a temperature higher than low red
heat will also be employed. If tar be made from coal, paraffin oil may
be obtained from the tar, but only in small quantities, and not com-
mercially, and by a different process of distillation from Mr Young's.
Crude paraffin oil, produced by Mr Young's process, is different from

tar. In coal tar there is a preponderance of carbon beyond a certain
limit, and in paraffiu oil there is a preponderance of hydrogen. They also
differ in their physical properties. Coal tar dries and will sink in water
paraffin oil will not dry. and floats in water.

I did not know paraffin obtained from coal before Mr Young's patent,
except as a curiosity. I knew of no practical mode of obtaining paraffin
and paraffin oil before that time for commercial purposes. I believe Mr
Young's invention was new at the date of the patent, and that any work-
man following exactly the directions of the specification, could produce
paraffin and paraffin oil. I prepared the report of the Jurors of Class
XXIX. in the Exhibition of 1851, which expressed a very favourable
opinion of Mr Young's invention. I retain that opinion, and 1 have
reiterated it in a subsequent report.

I am now aware that, before Mr Young, some persons had attempted
to produce paraffin from peat and schist, and tar. According to my
belief no one before Mr Young had succeeded in ascertaining the proper
mode of producing it from coal. At certain temperatures paraffiu and
naphthaline are produced simultaneously by distillation from coal. That
would be when the temperature is neither very low or very high
Naphthaline is produced at a high temperature, that is to say, the tem-
perature of a full, bright red heat. When naphthaline and paraffin are
produced together I know of no mode of accomplishing their separation.
Mr Young's product is paraffin and paraffin oil and not naphthaline. In
the ordinary process of making gas, coal tar would be produced as a
secondary product, and also a quantity of naphthaline. Mr Young's
invention was, I believe, new at the time of the patent. The method
of producing paraffin commercially was a great desideratum in 1850.

defiant gas and paraffin have exactly the same chemical composition;
the proportion between carbon and hydrogen in these two substances
being exactly the same. Olefiaut gas is the most illuminating coal gas
and Mr Young has succeeded in obtaining it in a solid form.

Cross examined by the Attorney-General—I know now that the
statement in the Jurors' report that paraffin had not been produced
from coal before Mr Young's invention was one that required correc-
tion, and that paraffin had been produced from coal before Mr Young
produced it.

The description in Mr Young's specification includes a considerable
variety of coals. The words " gas coal" may be interpreted to mean
the coal from which gas is made for the purposes of commerce, but I
must confess I did not read the specification in that sense. The pecu-
liar kinds of coal are defined by stating that they yield a large quantity
of defiant gas. I believe that by the term " gas coal" such varieties of
coal were meant which, by their yielding large quantities of defiant
gas, were particularly desirable for a gas manufacturer. I believe that all
gas coals, which produce defiant gas in considerable quantity, are fit to
produce for profit, and in commercial quantities, paraffin oil and paraffin
by Mr Young's process. I think there are some varieties of Newcastle
coals which yield defiant gas in considerable quantities, but I have not
made special experiments. I am not practicallv acquainted with any
Newcastle coal which will produce for commercial purposes paraffin oil
by Mr Young's process. The specimens of paraffin which I have
examined were from Boghead cannel. The Boghead coal is a peculiar
mineral. I have distilled shales from Dorsetshire. The. constituents
and quality were, in some respects, like those of Boghead coal. They
yielded the same products; they yielded the oil, and they vielded
paraffin, but extremely minute quantities of paraffin. I would say that
those coals which yield a large proportion of defiant gas will also, when
properly heated, yield a proportion of paraffin which, in a measure, cor-
responds to the amount of olefiant gas that is present in the gas pro-
duced from the same coal by distillation at a higher temperature.
When coal is distilled it leaves a coke behind. When the Boghead

mineral is distilled it leaves an inferior coke, but it leaves a coke. The
quantity of ash in bona-fide coal varies between one-half per cent, and
00 per cent. It is very difficult to distinguish between coal and shale.
One of the striking characteristics of schist and shale i3 the formationj
during the progress of distillation, of a large quantity of nitrogenous
volatile compounds which have a very repulsive odour. I have read
Du Buisson's specification. The description of his product, so far as it
goes, is very similar to Mr Young's. I could not say the oils are
identical. I have no doubt Du Buisson's crude oil contained paraffin.
There are some differences in the process— 1st, Du Buisson employs
schist

;
2d, the temperature is to be very high. I would say the oils

obtained by De Hompesch are not the same as Mr Young's, because De
Hompesch requires particular means for removing smells from his oil.

1 believe that if Boghead mineral were submitted to De Hompesch's
process the result would be very different from Mr Youngs oils. De
Hompesch collects his oils at three temperatures ; the first is too low to
give a product from Boghead, the other two temperatures are higher than
Mr Young's, and the result would be essentially different. When I men-
tioned coal tar in my examination in chief, I meant the tar obtained as
a secondary product in the manufacture of coal gas. That tar contains
generally naphthaline.

It was Reichenbach who discovered that paraffin could be obtained by the
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destructive distillation of coal. Reiehenbach's object in his paper was to

show that if coal be submitted to distillation below red heat you

avoid the formation of naphthaline. I think Mr Young's oil is not iden-

tical with eupion. I have read Morand. The temperature described in

De Genssane's process is a bright red heat. It may be interpreted

as being the same as Mr Young's. I admit that by De Genssane's

process, if the coal were similar, you would obtain an oil somewhat

similar to Mr Young's. In Lord Dundonald's process pitch is produced

from the secondary products obtained in the first operation. I think

the temperature was intended to be high.

The extract from Dr Ure's book appears to me to refer to the manu-

facture of coal gas. He states the temperature at which the bitumen

is given off at GOO' or 700' Fah. I do not believe that coals give off

bitumen at that temperature.

Re-examined by Mr Bovill.—The whole discussion in Reichenbach's

papers is with a view to explain that paraffin is to be found in a variety

of substances in which he had experimented. He had a commercial

article in view, but he failed in getting it. There is nothing in

Reichenbach to inform the public how they could make paraffin from

bituminous coal for commercial purposes, or which could prevent the

necessity of a person experimenting for himself. Paraffin oil is not a

definite compound. It is a mixture of several oils. According to my
belief, De Genssane's is not a practical mode of making Mr Young's

oil. I believe that a great deal of the oil would be lost, and that a con-

siderable portion of the volatile substances would escape up the vertical

pipe which is between the retort and the vessel used for condensing the

products.

Du Buisson's process is not the same as Mr Young's ; the tempera-

ture is to be higher. The products also differ. One of Du Buisson's oils

is stated to saponify, Mr Young's will not saponify

There is nothing in De Hompesch to lead a person without experi-

ment to try his process on Mr Young's materials. The specification of

Lord Dundonald would not lead any practical man to Mr Young's inven-

tion. Reichenbach speaks of the pit coal being well coked, and the

coke formed into columns similar to basa'tic columns ; that shows the

coal must have been exposed to a temperature much higher than red

heat.

(To be continued in our next.)

REVIEWS OF NEW BOOKS.

The Ghost. By Henry Dircks, C.E. Spon, London. 1863. The
latest and most original of necromancers, inasmuch as he has patented

his ghost.

This little octavo contains a history of the optical invention by which
these ghosts of Mr Dircks—which walk the earth now in so many
places—are raised, and a very clear account of the apparatus and
methods for their production.

The Comparative Merits of a Rifle Gun and Rotatory Rocket. By
William Hale, C.E. Brettell, London. 1863. 8vo.

A very clear, succinct, and, on the whole, fair comparison between Mr
Hale's rockets without sticks and those constructed with sticks, as by
Sir William Congreve ; and of both with rifled shot, for field guns. We
must state, however, that Mr Hale, in common with one half the artil-

lerist world, is quite in error in assuming (as illustrated by his diagram
at page 12) that a Hale's rocket or an elongated rifle shot or shell fixed

at high elevations—io" or thereabouts—always remains throughout the

trajectory curve flying through the air in a position parallel to its original

line of projection—i. e., parallel to the axis of the gun or rocket tube

This is a very common opinion, but it is an error ; one that we have
ourselves seen disproved in a decisive manner, by firing elongated rifle

shell at 45° at Shoeburyuess. The error has arisen from not taking into

account in a proper manner the relatively varying direction of the air

resistance upon a long projectile under such circumstances of trajec-

tory.

Ansell os Coining. Virtue Brothers. 8vo Printed separately from
the A ppendix to Tomlinson's Encyclopaedia of Arts, Manufactures, &c

,

is the best, and best illustrated account of the British processes of coin-

ing, and of the apparatus employed at the Royal Mint, that, to our
knowledge, is extant. It is much more recent than tbe able article by
Barton in the Encyclopaedia, and comprises the automatic weighing
machine for gold coin, and other machines not in the latter account,
because not then invented.

A Treatise on Ventilation, Natural and Artificial. By Robert Ritchie,

C.E Lockwood, London. 8vo. 232 pp.
This is an eminently practical work in its method of treating its subject,

and leaves no part of that wholly untouched. It is clear, copious, and
well illustrated as to its details, and the work of a man of experience.
We confess we looked in vain in its pages, however, for guiding

scientific principles or formula; by which the apparatus for ventilation
or heating may be proportioned with certainty.
No work in English on the subject of heating aud ventilation can

stand comparison with the treatise of General Morin

—

Etudes sitr la
Ventilation—published the end of last year at Paris. No such happy
combination of practical good sense as to details, with the highest ability
as to scientific principles, exists in any other language at present.

MECHANIC'S LIBRARY.

Applied Mechanics, Manual of. Third Edition, crown 8vo, 59, cloth.
BLnn's Orthographic Projection (Gleig's School Series), 18mo, Is, sewed.
Engineer's Field-Book. Haskoll. 12mo, 12s, roan tuck.
Euclid's Elements. Potts. First Two Books. New Edition, Is 6d, cloth, sewed.
Expeditions on the Glaciers, 2s sewed.
Page's Handy OutUnes of Geology, fcap. 8vo, Is 6d, cloth.
Pocket-Book of Engineering Formulae. Molesworth. Sixth Edition, oblong

32mo, 4s 6d.
Practical Land Surveying. Nesbit. Eleventh Edition, 8vo, 12s, cloth.
Reed's Improved Interest Tables. New Edition, by Stonehouse, 12s, cloth.
Stevenson's Design and Construction of Harbours, Svo, 10s 6d, cloth.
Templeton's Operative Mechanic's "Workshop Companion. New Edition, ISmo, 5s.

CORRESPONDENCE.

We do not hold ourselves responsible for the views or statements of our
Correspondents.

GILES'S (COMBINED STEAM-PLOUGHING, FARM, AND ROAD)
LOCOMOTIVE AGRICULTURAL ENGINE.

Sir,—A local paper of British Columbia, in estimating the various re-

sources of that portion of the British empire, makes the following remarks

:

—" We have in this Colony an inexhaustible supply of the most prolific

virgin soil, equal to anything existing in any part of the world ; but as

a channel for the investment of capita], unfortunately, it offers no scope
whatever, in consequence of the scarcity and high price of labour, and
this (except we get the practical aid of steam power), will be an effectual

obstacle to capital investment in this branch of industry for many years
to come." This extract represents fairly the present condition of the
agricultural question in all the British Colonies, as well as the larger
portions of India and Africa. For although in India labour is cheap,
yet it is inefficient and precarious, the area of settlement is large, and
the channels of communication expensive and incomplete. It also pre-

sents two facts fully appreciated by the colonial instinct, which embrace
the elements of a practical solution of the "agricultural difficulty"

which exists in the decreasing supply of the raw materials of commerce,
trade, and sustenance, in conjunction with a constantly increasingdemand.
The facts which the above extract present are—first, That there

exists in a British colony large tracts of valuable land, which in their

present condition contribute in no way to the prosperity of the com-
munity ; second, That capital is excluded from a very valuable and
profitable field for investment, through the want of a supply of efficient

labour. These facts are all the more worthy of consideration, because
they apply to about three-fourths of the world's area. Labour! says
the farmer of Australia. Labour ! says the West India planter.
Labour, efficient labour, is the cry from India, Africa, America, Canada,
Columbia, and everywhere else. Labour, then, is the Gordian Knot of

the agricultural difficulty, and a supply of it is the one missing qualifi-

cation for the successful embarcation of capital in agricultural operations
in all the colonies. The simple reason why Australia, New Zealand,
and The Cape give up their acres to grazing, is because that pursuit

requires the minimum of labour, and that of the commonest quality.

The want of reliable labour at a moderate cost has always been the
great obstacle to capital enterprise

; and no branch of industry has pre-

sented a successful field for investment until, either by depreciating the
value of manual labour or else by multiplying its efficiency bj' the aid of

machinery, a supply of this necessary element of successful enterprise

has become available.

Labour is the point upon which rests the complete solution of " the

cotton supply :
" for given, an abundance of land, and an abundance of

capital, the wanting link is the abundance of labour. Here also rests

the question of increasing the markets for consumption, as well as a
wider field for enterprise in the entire system of international commerce.
Well, what is Labour? The primary element of all labour is power, its

particular value is defined by its adaptability and its effects. Power in

modern days is a mere question of fire and water, and is available in
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any abundance; its value for a particular purpose is a question of suit-

able modes of application. Here we get at the root of the matter, and
see that the great question of Agricultural labour, like its predecessors

in Commerce, Manufacture, aud Locomotion, is a question of the suc-

cessful application of Steam Power.

It is not necessary to enter into any inquiry respecting the merits

of agricultural progress as it stands at present ; because the aspect of

the question carries with it unmistakable evidence of general incapa-

city, and says plainly enough that there is no application of steam
power to the practical wants of the farmer yet in use ; for if there was,

there would not be such a general call for farm labour, neither would
the staples of commerce be showing deoreasing supplies and rising

Farming labour does not require so much a great effort of power as
it does a moderate effort expended over a large surface. A reliable
hauling force of (say) 1200 lbs. at a speed of four miles per hour, at a
boiler pressure of 60 lbs. (capable of being increased to 100 lbs. in
emergencies) expressed by an engine not exceeding in weight with one
hour's supply of water and fuel three and a half tons, easily manageable,
and capable of operating under all the ordinary circumstances of farm
traction labour, would constitute at once a solution to the question of
scarcity of labour. This amount of work would require the power of

11} horses, and leaving a margin of 3| horse power for propelling the
engine—all the power consumed would be 15 horses. An effective

hauling force of 1200 lbs., in addition to its fulfilling all the requirements

prices. These conditions give the most decisive proof, that with very
pressing wants for a more abundant and reliable supply of raw material,

with abundance of unemployed capital and a general disposition to

invest, there does not exist among those Agricultural Engines which
are brought before the public, with the aid of patronage and power to

introduce them, anything which fulfils practically the requirements of
Farm cultivation.

The difficulty which has hitherto attended the efforts to apply steam
to the use of farming, has arisen from the peculiar character of that
labour which constitutes the most important operations of the pro-

fession : it being necessary to expend the power over a very large area
of surface, that surface being in a most unfavourable condition for

locomotion by the ordinary method of wheeled steam propulsion^ the
soil is soft, and yields to the pressure of the wheels if there is much
weight, while without great weight it has not hitherto been found
possible to get sufficient grip of the ground to exert even a moderate
drawing power. The condition ofthe surface of the soil is therefore the
obstacle to any practical application of the ordinary locomotive, and the
extent of area is the obstacle to a practical and profitable use of a
stationary engine. The effort has been made to strike midway
between these two, by having a beaten road at each headland, and
driving the implement over the intermediate soil ; but it is self-evident

that such a system can never in nay way affect the question in its

relation to society at large, as a means for extending the area, economiz-
ing the cost, and multiplying the products of farming enterprise.

The Agricultural Labour Question then is reduced to this. That labour
generally is the exertion of power; that farm labour is a particular
application of power. That farming is a locomotive profession requiring
the expenditure of its labour over a large surface ; that the soil is soft

and not suited to carry any great weight. Therefore in the application
of steam to the purpose, lightness of engine and reliable hauling power
are the two conditions of success, and without them the farmer is still

dependent on the resources of animal labour, steam only aiding him in
the secondary operations of his profession.

of ordinary road hauling, would cover the efficient performance of all

the operations of cultivation; and as an instrument for ploughing, say
turning four furrows of nine inches wide, would turn up the soil at the

rate of 15 acres per day of 10 hours; and the engine being equally

applicable to the duties of stationary effort, its capabilities would
embrace all the operation of farm labour, and become at once a substi-

tute for animal power entirely.

But there still remains the construction of the engine possessing
these qualifications. As far as the ratio.between weight and power are

concerned, engines have long since been built giving of 15 horse power,

and weighing under 30 cwt. ; therefore in the above estimate of 34 tons

there is a very large margin. The difficulty never did lie there, but in

the application of this power to hauling purposes, under disadvantageous

circumstances for getting sufficient resistance between the driving

wheel and the surface on which it travels ; and this failure has arisen

from the incorrect application of the principles of mechanical law to the

subject.

As the physical effects of the entire animal kingdom are practical

manifestations of the principles of mechanical law, it is evident from
the structure, weight, and hauling power of the horse, that all the

mechanical elements for the solution of this question exist ; for a horse

weighing say 1200 lbs. can exert a force for a short effort of 800 lbs.

The area of surface upon which the pressure of the feet is expressed for

this result will not exceed 30 square inches.

That this result is not obtained by the mere friction of the feet on the

earth is certain; for every railway locomotive proves that under the

most advantageous circumstances friction will not sustain a horizontal

pull of more than 1-5 of the weight which unites the surfaces; neither

is the result due to penetration, for on a macadamized road penetration

of the horseshoe does not exceed a quarter of an inch ; and it is from
the want of perceiving these facts that efforts have been made to get

hauling power, by penetrating the soil with a sort of spade attached to

the engine wheel.
Animal traction is in all cases the direct action of gravity, and its
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great result is accomplished solely through the direction in which the

power of the animal is put in force, its line of expression being straight

between the hind feet and the animal's centre of gravity ; in fact, the

weight of the animal is thrown upon the load, its power being employed

in a constant maintenance of that suspension of its body which most

effectually operates on the load to be drawn ; the physical strength of

the animal is expended against the gravity of its own body, and the

hauling power is a secondary result, coming direct from the centre of

gravity to the load.

Taking the capability of the horse, then, as a basis for estimating the

value of the mechanical principle by which he exerts his tractive effi-

ciency, when that principle is embodied in a steam engine ; then a

weight of three tons should give sufficient grip of the soil to enable the

engine to exert a horizontal hauling force in locomotion of 4800 lbs.,

while the proportionate area of the surface of the driving wheels to

resist penetration in the soil and as the basis for adhesion, would be

180 square inches. The estimated hauling force of 1200 lbs. for a three-

ton engine is therefore about one-fourth of the proportionate maximum
effect of the principle of animal traction, as illustrated in the quadruped.

The accompanying engraving illustrates the method of employing the

principle of animal traction in connection with the use of steam. The
a.companyiug figure is a sectional elevation showing the peculiarity in the

construction of the engine, and the object of which is to give grip to the

wheel. The machinery (viz., the cylinders and their connections) is omit-

ted for the sake of avoiding confusion : it is of the ordinary kind, is secured

on top ofthe tank, n, and communicates with the crank, n. The peculiarity

consists first in the lever, f, which connects the driving axle, A, with
the plummer block, e, by the pin, c, the plummer block being secured

to the end of the boiler ; second, in the position and efficiency of the

spring, L ; third, in the absence of all rigid confinement of the axle, A,

in its position. This arrangement is the seat of tractive efficiency;

the mechanical force of the steam being subjected during its expression

in traction to the operation of a system of elastic leverage, which is

placed between the point, k, where the wheel touches the ground, and
the centre of gravity of the engine, which is at a point plumb from the

centre of the boiler dome, and horizontal with the pin, c. This system
of leverage is shown by the dotted lines, e a, ac, and from c forward to

the centre of gravity, a and c being both flexible joints.

The boiler is the ordinary locomotive boiler of the most efficient con-

struction; o the coal bunker, h water tank, M the hauling straps, en-

abling the engine to be attached to an ordinary waggon, b the crank
shaft, d and e are plummer blocks carrying crank shaft, i the foot

board, t t are projections on the tyre which can be introduced or re-

moved at pleasure ; a clutch is provided in connection with the pinion,

which carries the chain, s, so that either or both driving wheels can be

disconnected from the shaft, b, enabling the engine to be driven into

position, and then worked, when necessary, as a stationary engine, by
the aid of its fly wheel.
The tank, h, the coal box, g, and the boiler (in addition to their

separate uses) form together the frame-work of the entire structure.

The tanks (two in number) are each a hollow iron girder, 20 ins. deep,

12 ins. wide, and 7 ft. 6 ins. long ; their after ends are connected by the

coal box, g, and at their forward ends they are secured (one on each
side) to the fire-box of the boiler by angle irons, and they come forward
even with the front of the fire-grate. A recess is formed in the bottom
of each for the axle, a, to enter the driving-wheel, and sufficiently large

to give it a play of 2 ins. either way. On the inside of each tank is

fixed the spring, l. The lever, f (there is one on each side), is an iron

bar, fitted at its lower end to a turned bearing, which is sunk in the

axle, a, and it is secured to the axle by a strap ; the strap has a solid

projection on its npper limb, where it comes in contact with the spring,

L, and on which the weight of the engine is carried. The lever at its

upper end enters a socket formed in the lower part of the plummer
block, E, and is secured by the pin, c, both a and c being moveable
joints. The driving-wheels are placed one on each side outside of the
tanks, and are built of wood, each having a toothed-wheel secured by
bolts to its spokes. The chain-pinions are on the ends of the shaft, B,

in a line with the toothed-wheels, and convey the power of the engine
to them by the chain, s, the chain requiring a little slack in order to
give freedom to the axle, a.

The mechanical theory involved is, that when the engine-power is

communicated to the driving-wheel, the primary effort of the force is

expressed on the axle, A, and that its effect is to open out the elbow
formed by the levers, e a and a c, between the two extreme points of
resistance, e and c. The primary expression of the power, previous to

its expenditure in traction, is therefore in a direct line between the
points, K and c (dotted). This expression of the power gives bite to the
wheel by running it under the weight of the engine ; which weight,
having its centre of gravity considerably forward of the point, c, is

all biought on that point when the engine is in motion attached to a
oad.

But (it may be said) suppose you get grip for the wheels by this
means, as well as a judicious use of the spring, is there not a" great
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sacrifice of power in consequence of the oblique communication of that
power through the jointed lever, c? The answer is no ; because the
power is not expended in the direction, a c, but is only expressed in that
direction ; and to prove this we will suppose that the lever, f, instead
of having joints, was a rigid fixture ; then, of course, although the
force expressed on the axle would still be communicated through the
(supposed rigid) lever, a, c, the expression of the power would be
horizontal, in consequence of the rigidity of the lever at the point, c.

This effect would be due to the resistance of cohesion. The same
result, however, is obtained if solidity is got from the resistance of
gravity, in combination with a jointed lever ; and when the machinery
is put in force, although the tendency of its action is to open the elbow,
A, yet the elbow does not open, but is just as rigid, from the resistance
obtained from the weight of the engine, wiih the exception of a certain
elasticity, as though all the parts were solid fixtures.

The economy resulting from this mode of construction is that we get
effective grip for the driving wheels from the oblique expression of the
power

; while all sacrifice of power is obviated by its horizontal ex-
penditure.

John Giles.
69 Basinghall Street, London.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL SOCIETY.
April 14.—General Sabine, President, In the chair.—The Croonian Lecture, "On

the Normal Motions of the Human Eye in relation to Binocular Vision," was delivered
by Professor H. Helmholtz.
April 21.— General Sabine, President, In the chair—the following papers were

read:—"On the Orders and Genera of Quadratic Forms containing' more than three
Indeterminates," by Professor H. J. S. Smith.—'* On some Phenomena exhibited by
Gun-Cotton and Gunpowder under special conditions of exposures to Heat," by Pro-
fessor Abel.—''On Magnesium,'" by Dr Phipson.

ROYAL INSTITUTION.
March 18.—H.R.H. the Prince of Wales, Vice-Patron, in the chair.-

tributious to Molecular Physics," by J. Tyndall, Esq.

' On Con-

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM EOILER
EXPLOSIONS.

CHtKF ENGINEER'S MONTHLY REPORT.

The last Ordinary Monthly Meeting of the Executive Committee of this Association
was held at the Offices, 41 Corporation Street, Manchester, on Tuesday, April 26th,

1864, Henry R. Greg, Esq., in the chair, when Mr L E. Fletcher, chief engineer, pre-
sented his report, of which the following is au abstract:

—

"During the last month 1D9 engines have been examined, and 313 boilers, 8 of the
latter being examined specially, and one of them tested with hydraulic pressure. Of the

boiler examinations, 253 have been external, 9 internal, and 51 thorough. In the boilers

examined, 140 defects have been discovered, 7 of them being dangerous.
*' Of some of the defects a few further particulars may be given, not that there is any-

thing very novel about them, but because they are just those practical defects that are of
common occurrence, which it is important—and the more so on account of their very
frequency—to note and avoid. It is thought, therefore, that a statement of the defects

constantly met with in the boilers inspected will be of Eervice, not to the steam user
only, but also to the boiler setter and maker.
"Corbosion—External.—A boiler lately put under the charge of the Association

was found on the first 'thorough ' examination to be so eaten away at the bottom over
the mid-feather wall, on which it was set, that a considerable portion of the plates were
reduced to half of their original thickness; fortunately ihe diameter of the boiler was
small, so that there was a considerable margin of strength. It is, however, another of

those constantly recurring instances of the danger of setting boilers on mid-feathers.
"Grooving—External.—The instance referred to as dangerous, occurred to a

multitubular boiler, and at the transverse seams at the bottom, the plates being so
seriously reduced in thickness that the Inspector made two or three holes through them
at the time of his examination. It should be stated that this boiler had external brick
flues, which had been supplemented since it was originally laid down. Instances of ex-
ternal grooving similar to the above are of very frequent occurrence in multitubular boilers,

owing to the straining of the seams of rivets at the bottom, which is induced by the

various temperatures of different parts in consequence of the imperfect circulation of the

water; while it maybe added that three other cases have been met with during the

past month which, though not at present actually dangerous, were still serious, and the
corrosion steadily progressing.

"Defective Pressure Gauges —One case has been met with in which when the

gauge stood at 281l>, the actual pressure by the Inspector's indicator was found to be
401b. In a second, quite distinct from the previous, Ihe gauge stood at 291b, and the

indicator at 401b ; while in a third instance, in a seiies of seven boilers connected to-

gether, when the indicator stood at 491b, the gauge showed a pressure of SS£lb in one
case, 391b in another, 39£lb in a third, 401b in a fourth, 431b in a fifth, and 4i»lb in two
others. The gauges were of the dial class in every instance. These facts will show the

importance ot the members having their boilers provided with taps to fit the Inspector's

indicator, so that the accuracy of the gauges may be tested at every visit, and the exact

pressure of the steam ascertained.

"Cases of Over-Pressure.—Two Butterlcy boilers, put under the charge of the

Association during the last month, were found to have been worked with steam at as

high a pressure as 401b, although they were S feet in diameter, made of plates three-

eighths of an inch in thickness, and 15 years old.

"Cases of Deficiency of "Water.—The one in question occurred during the night

time to an internally-fired boiler, which was one of a series connected together, and
under the charge of the watchman, who though firing-up to raise the steam so as to be
ready for starting by six o'clock, appears to have been perfectly oblivious to the fact of
there being no water in the gauge glass. The two fusible plugs, however, with which
the boiler was fitted, both acted, and thus saved the furnace crowns from injury.

M
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Explosions.

" An explosion took place on the 2nd of February last, of which the particulars could

not be obtained at the time. Its occurrence, however, was recorded in the tabular

statement for the month, in which it ranked as No. 4. A copy of the report drawn up
by the two engineers officially appointed to examine the boiler and investigate the

cause of explosion has been received, the report being accompanied with a drawing
showing the construction of the boiler, as well as the position and character of the rents.

"Tabulae Statement of Explosions

From March 6th, 1864, to April 22nd, 1864, Inclusive.

Progressive
Nn. fur 1864.

Date. GENEBAI. DESCRIPTION* OF BOILERS.
Persons
Killed.

Persons
Injured.

Total.

9 Mnr. 26. Marine

—

1 3 4

INSTITUTION OF CIVIL ENGINEERS.
Apeil 19.—The Paper read was " Description of the Santiago and Valparaiso Rail-

way, Chili, South America; with remarks upon resistances from curves upon railways,

and upon coal-burning locomoti/es," by Mr W. Lloyd, M. Inst. C.E.
It was announced that the Discussion, which had been commenced would be con-

tinued at the next meeting, Tuesday, April 2Gth, when the following papers would bo
read:—"On the Structure of Locomotive Engines for ascending steep inclines in com-
bination with sharp curves," by Mr J. Cross, and "On the Impedimental Friction

between Wheel Tires and Rails," by Mr W. B. Adaim.
TueEday, April 26th, at 8 p.m., 1°' Discussion "Valparaiso and Slantiago Railway;"

2°* "Structure of Locomotive Engines," by Mr J. Cross; and 3->- "Impedimental
Friclion between Wheel Tires and Rails," by Mr W. B. Adams.
April 26.—It was announced that the Monthly Ballot for Members would take place

at the next meeting, Tuesday, May 3rd, when the Discus ion upon the Paper by Mr
Cross, "On the Structure of Locomotive Engines," and upon that by Mr Adams " On
the Impedimental Friction between Wheel Tires and Rails" would be resumed, and, if

time permitted, the following Paper would be read:—" On the Manufacture of Coke,"
by M. Pernolet (of Pariah
Tuesday, May 3rd, at 8 p.m., 1°' Discussion, " Locomotive Engines for Steep Gradi-

ents and Sharp Curves," and "Impedimental Friclion between Wheel Tires and
Ralls;" 2o* " Manufacture of Coke," M. Pernolet.

May 10.—The Paper read was "On the means of Utilizing the products of the Dis-
tillation of Coal, so as to reduce the price of Coke ; with descriptions of the ovens and of

the best processes In use in Great Britain and on the Continent, in the Manufacture of
Coke," by M. Pernolet (of Paris.)

It was specially resolved, that, in order to insure a fuller attendance of Members than
could be obtained on Whit Tuesday, the Meeting should be adjourned until Tuesday
evening, May 24th, when, it was announced, that the following Paper would be read,
11 On the Machinery employed in sinking Artesian Wells on the Continent," by Mr G.
R. Burnell, F.G.S., and the last Ballot for Members for the present session would take
place.

It was announced that the President's Annual Conversazione would be held on
Tuesday evening, the 31st of May, when the co-operation of Members and Visitors was
requested, In order that a collection of models of engineering construction, and of speci-

mens of works of art worthy of the Institution, might be made.
Tuesday, May 21th, " On the Machinery employed in sinking Artejian Wells on the

Continent," by Mr G. R Burnell.

SOCIETY OF ARTS.
Apbtl 13.—Dr E. Smiih in the chair.—The paper read was "On a new Process of

Preserving Meal," by J. Morgan, Esq.

April 20.—Sir T. Phillips, V.P., in the chair.—The paper read was " On the Patent
Laws," byMrT. Webster.

Paper read on Wednesday, May 4, 1SG4.

On The Testing op Chain Cables By Fhedemck Arthur Paget, Esq, C.E.

It is, no doubt, generally known that a select committee of the House of Com-
mons is now considering a bill for the compulsory testing of the chain cables and
anchors of merchant vessels. This may ho said to lend a passing interest to a
question which, however, needs no chance help in calling for our attention.

Without entering into lengthy statistics, or calculating the number of times that
the total length of all the chain cables in actual use would measure round the
world, we should be scarcely mistaken in the supposition that in different parts of
the globe there are, at this very moment, many hundreds of valuable lives, and
thousands' worth of property, in each case dependent upon a single link of the
hundred fathoms that make up the length of an average chain cable ; for there are
situations in which a ship is often placed wherein the cable must be literally the
thread of life of the vessel. To the seamen of the present age, the iron cable,
though of comparatively recent introduction, is a common everyday thing. Those
of the last generation could remember the time when only hempen cables were in
use. The naval men of that time were thus led to look upon chain cables as the
most precious gift ever made in modern times to the mariner—to repeat the words
of the late distinguished Captain Basil Hall.

Now, although we have been testing chain cables according to certain Admiralty
regulations established ever since 1831, although the naval administrations of
France, Russia, and other countries have exactly copied these regulations, and
although Lloyd's have adopted the Admiralty test—which is somewhat more than
the so-called *' merchant'' test—it is a remarkable fact that a difference of opinion
with regard to almost every point connected with the use and testing of chain
cables still exists amongst engineers and other men of science. This differing of
doctors is very strikingly shown by the Blue Book report from the 18G0 Select
Committee of the House of Commons, on anchors and chain cables for the mer-
chant service. One witness states that 50 per cent, of the loss of life by shipwrecks
are due to bad cables and anchors; another that very few wrecks occur through
bad anchors and cables. One obj ects to the Navy proof as being too high ; another
as too low. One witness considers that the cross-stay does not add to the strength
of the link; another that the cross-stay is a great improvement. In the Bame way,
directly contrary opinions were elicited from different witnesses with regard to
the duration of cables under wear, their re-testing, re-annealing, and other points.
A similar want of agreement on these matters exists in France ; and it would thus
appear that several interesting engineering questions, connected with the strength,
the testing, and the re-testiug of chain cables, offer a fair field for a practical
examination.
According to tho Admiralty regulations, an iron chain Cible has to cousist of

eight lengths, each V2\ fathoms long, including one swivel in the middle of every
other length, and ono joining shackle to each length. Neglecting the swivels and
shackles, each link may be described as a cylinder, the axis of which ia wound
into a shape approximating to that of an ellipse. The width over all, or across
the minor axis, is made 8£ diameters (full) of the cylindrical bar. The length over
all, or across the major axis of the supposed ellipse, is six diameters. The cast-
iron stud, across the minor axis is made O'G of a diameter in the centre, and one
diameter at each of its ends. This stud not merely acts as a cross-stay, but also
preserves the freedom of the joints, or what may be termed the mechanical
flexibility of the cable. The weights are of course exactly fixed in the government
tenders. The weight of, for instance, a one-inch link stay-pin must not exceed
35 ounces, and the weight, fixed by contract, of a hundred fathoms of cable, in 8
lengths, including 4 swivels and 8 joining shackles, must not be exceeded by more
than l-20th part The experience of many centuries has determined the sizes of
hempen cables for ships of a given tonnage; and, the sizes of the hempen cable
being thus given, it is easy to substitute a chain cable of the required strength.
Mr J. R. Napier has proposed a formula according to which one-eighth of the cube
root of load displacement would give the diameter of the chain cable usually em-
ployed by steamers of the present form. In the Admiralty comparative table,
Bhowing the weights and strengths of stud chains and hempen cables, there is a
noticeable relation between the girths of the hempen cables and the diameters of
the iron employed in chain cables. The number of inches of the circumferences
of tho hempen cables pretty nearly expresses in lines, or twelfths of an inch, the
diameters of the iron cables of equal breaking strength. The material of the links
is No. 3 rolled bar, and very good cable bolts generally cost from £1 to £2 above
common bars. According to experiments by Telford, Hodgkinson, Mr Edwin
Clark, and Mr Kirkaldy, aud also according to numerous experiments at Woolwich,
we may safely take the ultimate breaking strength of cable bars at 24 tons to the
square inch, and their limit of elasticity, under a tensile stress, at 12 tons to the
square inch. These bars would stand a pressure up to deformation of 18 tons to
the square inch, and 15 tons pressure at the elastic limit. .The altimate tensile
strength of a round bar of this iron would thus be nearly 19 tons. According to
the evidence of the leading man of the test house at Woolwich, in 1860, this
ultimate statical breaking strength is only occasionally exceeded, when it rises up
to about 20 tons for a one-inch round bar, or 25 -33 tons per square inch. He also
stated that a great number of experiments, made at Woolwich, showed the greatest
breaking strength of one-inch chain cables to he only 28*31 tons. Contrary to the
popular assumption that a stud link should be, in the direction of its length, twice
the strength of a single bar, this result would show a loss in strength of 28'75 per
cent. According to the comparative table published by the Admiralty, the one-inch
bolts should Btand 21 tons 8 cwts , and the stud link therefrom, Si tons 5 cwts. It

also appears to have been assumed (for it could scarcely have been proved by
experiment) that the strength of the cable bolt, and of the link therefrom, both
increase almost exactly in the ratio of the diameter of the bars. Thus, the break-
ing of two-inch bolts is given as 21 tons 8 cwts., x 4 = 85 tons 12 cwts., to which
two tons are added ; the strength of chain therefrom as 34 tons 5 cwt. x4 = 137
tons, and the proof as 13 x 4 = 72 tons. It is, however, well known to engineers
that, as a rule, a two-inch bar is not practically four times as strong as a one-inch
bar of even exactly the same make and by the same maker, and that the strength
becomes less and less as the bulk still further increases. The proportions adopted
by the Admiralty appear, however, to compensate for this loss, aud there is very
nearly the same average ratio of breaking strength to diameter in all chains from
five-eights to two inches. But, even according to the Admiralty tables there is a
remarkable amount of strength lost in forming the iron into the link. This loss of
strength was well known to Sir Samuel Brown, the introducer of chain cables.
He thus patented, in 1817, the straight link used in suspension bridges, and applied
it to the Brighton chain pier.

There are several reasons why a portion of the strength of the bar should be
lost in forming it into a cable link. The principal causes are :—1st. The mechanical
shape of tho link; 2nd. The crushing stress undergone by ihe insides of the
crowns; 3rd. The deterioration in strength of the iron through its being bent

;

4th. The loss of strength at the welds.
In the first place, each link is, when tho cable is pulled in tho direction of its

length, subjected to a transverse strain at each of its ends or crowns, and is Bome-
what in the condition of a curved beam loaded in the middle. An originally curved
beam is, with regard to bending stress, in the same condition, at any cross-section
at right angles to its neutral surface, as a straight beam under the same moment
of flexure. The moment of flexure of one end of a common unstayed link can be
expressed in inch-pounds by multiplying half the span, or half the distance in tho
clear, by the load in pounds. In the case of the stayed link, however, the moment
of thrust of the cross-stay has to be subtracted from the moment of the bending
force. The mechanically weakest part of any link is thus at the crowns.* Now,

* For the Bake of simplicity, let us suppose the cross -sectional area of the link as infinitely small
compared with its major and minor axes, and suppose it provided with a cross-stay. Let 2 P denote
the whole pulling force ; 2 II the thrust of the stay; T tho tension at A. For the equilibrium of the
quarter link, B E A, we have the forces, P, R, T, and tho forces at B arising from the left-hand quarter

Fig 1.

A 2R

fltA. From symmetry this muBt be horizontal (In the figure), and we must therefore have:—Force
at B = H, and T= P. The moment of the bending force at B Is therefore not P x oA.but only

P x OA—R X OB. On the other hand, when the link is on the point of breaking by opening at B, the

tension will not be equal to the ultimate tension throughout the section at B, but only at the lowest

point, and when this has given way a Utile, the tension, previously supported, is thrown on a fibre

higher up, which then gives way, and so on. Hence the strength Is less than if the tension were

throughout the section as great as possible.
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it is a carious fact, that all the writers on the strength of materials, from Professor
Peter Barlow, Mr Edwin Clark, and others, down to General Morin, in 1S62, give
the strength of a link furnished with a cross-stay to be equal to that of the iron of
which the link is made.
In a mathematical sense, the contact between the links is only at a point,

because it is a case of two cylinders touching each other at right angles. Under
a load, this point will spread out to a surface of an area given by the amount of
the load and by the compressibility of the iron. This surface will then probably
increase, in the case of a one-inch cable under a load of nine tons, up to more
than half a square inch. And thus at the ends, the softer and more ductile the
iron, the sooner will it be worn away in practice, and the progressive deterioration
caused by this crushing action will also be furthered by the friction.
An attempt to account for the reduction in strength through the bending of

the cylindrical bar has next to be made. Wrought iron is known to be a crystal-
lized body, belonging to the cubic system. Now Mr Mallet, in his important work
" On the Physical Conditions involved in the construction of Artillery," has
shown that these crystals are not grouped amorphously (or without distinct
arrangement) ; but that they always take a certain determinate position. He ha3
developed the law that " iron, whether in the state of cast or of wrought iron, has
the principal axes of its integrant crystals arranged in the lines of least pressure
within the mass" while exposed to presssure and heat in progress of manufac-
ture. The principal axes of the crystals in a rolled bar would thus be set in a
direction coincident with the length of the bar, and, from the property of
malleability possessed by these metallic crystals they would further take, under
the pressure of the rolls, or the impact of the forging hammer, the longitudinal
extension known as the " fibre " of wrought iron. Mr Edwin Clark found that
bars cat longitudinally and transversely to the fibre of the same plate of an excel-
lent quality of iron, gave with the fibre a strength of from 19 66 to 202, and across
the fibre a strength of only 16-7 tons to 16 93 tons. The ultimate elongation also
of the plate in the line of the fibre was double as great as transverse to it. A great
number of experiments by Mr Kirkaldy gave somewhat similar results. He found
that the difference averaged from 217 to 2 1 per cent, the mean difference in the
whole being 9'S per cent in favour of the direction of the fibre. The respective
ultimate elongations were also in almost the same rates as those found by Mr
Clark. It would thus appear from these experiments, and from a consideration of
Mr Mallet's law, that both the elastic raDge and breaking strength of wrought
iron of any given quality are, to a certain amount, dependent on the direction of the
crystalline axes in relation to the strain; and farther, the elasticity would be at a
maximum in the direction of the principal axes of the crystals, or "line of fibre."
The crystals in a bar subjected in the direction of its longitudinal axis to a tensile
or a compressive stress would thus be in the most favourable condition with re-
gard to its ultimate breaking strength and its elastic limit. But when, say, a
red-hot bar is being bent, the principal axes of its crystals would, according to
the law of cross-bending strains, arrange themselves above and below a neutral
axis in the direction of least pressure within the mass ; the neutral axis would
probably pass through the centre of gravity of the bar, the fibres on the concave
side would be compressed, and those on the curved side would elongate in the
ratio of their distances from the neutral axis. The hot iron itself would be, at
any rate, on the concave side, under a somewhat similar influence as when passing
through the last pair of rolls, but the directions of least pressure, instead of being
coincident with the length of the bar, would be at right angles to tangents to the
neutral axis. Much of thU is, of coarse, founded on several unproved assump-
tions, but it is at any rate evident that the molecular arrangement of the iron at
the crown of the link is in the worst condition for resisting the tensile and com-
pressive strains on each side of a neutral axis that make ap the compound action
of a transverse stress. The late Professor Daniell's process for unmasking the
fracture and the arrangement of the fibre of wrought iron, by immersing the piece
in dilute hydrochloric acid, would doubtless reveal a distortion of the crystals
round a neutral axis.

It would thus appear that the crown of the link is its weakest part This is,

however, very far from being practically the case. Each link has, of course, to be
welded up, and the weld is in one of the sides, with a long scarf, in order to get
a large welding Burface. When we recollect that there are, in round numbers,
1,800 links, and, consequently, 1,800 welds, in a one-inch hundred-fathom chain
cable, and also that the efficiency of the cable depends on each individual link,
the paramount importance of the welds is obvious. In nine cases out of ten,
while in use, and while being tested, the links are found to give way at the sides.
Breakages would, cozterU paribus, have a tendency to occur at the welds with good
iron bat bad workmanship, and in the iron, and not in the weld, if good work-
manship bat bad iron be employed. The uncertainty of welds is in any case
well-known to practical men. Mr Kirkaldy has made some eighteen experiments
on the relative streDgth3 of welded joints in wrought iron. Some of these welds
were made by a chain-maker. Only six of the specimens broke solid away from
the weld, and in every case there wa3 a loss of ultimate breaking strength
averaging from 2-6 to 43 per cent, the mean being nearly 20 per cent. As with
almost everything else belonging to the subject of chain cables, one of the wit-
nesses before the Committee of 1860 raised the question whether the position at
one of the aides was the best for the weld. Mr Smale, of Woolwich, proposed to
weld the link at the crown, as there woald thas be more room for the smith, and
any bad weld would be less hidden by the cross-stay. The crown is, however, as
we have seen, ab initio, the weakest part of the link. Besides, if a weld at the
side gave way, the other half might catch and save the cable ; at the Bame time,
however, a sudden giving way at the weld would cause an instantaneous distor-
tion and probable rupture of the opposite side, as the sudden " run " of the cable
would act with an impulsive force. In fact, when iron cables were first intro-
duced, the welds were made at the crown, but the plan had to be given up. It is
clear enough that there are, c&terU paribus, three weak places in a link where any
effects of stress would first show themselves,—the two crowns and the weld at the
side.

We thus see what a powerful element of uncertainty is brought by the uncer-
tainties of workmanship into such an apparently simple thing as a chain cable.
When, however, we remember that the very best wronght-iron of commerce is,
to use the words of the well-known metallurgist Saint Claire Deville, but a
metallic sponge, like platinum, the pores of which have been simply closed up by
pressure or percussion; that, in one word, ordinary wrought-iron has never, as
wronght-iron, been fused, it will be seen that the uncertainties qualifying the
material itself are still greater. Mr Mallet thus found that while the original
hammered slab of a very large forged mass had a breaking strength of 24 tons to
the square inch, it fell progressively to 17 and 1 6 tons at the different places of the
mass, down to even as low as 6£ tons in some parts. Unless this iron had been
burnt its tenacity coald doubtlessly have been restored, and if drawn into wire
it3 breaking weight might have been increased to perhaps ninety tons to the
square inch—at least before annealing. An average of 18S experiments, made by
Mr Kirkaldy on rolled bars, gave a maximum breaking strength of 30£ tong, and a
minimum of nearly 20 tons to the square inch. These influences of the manufac-
ture merely on the quality of wronght-iron are almost independent of the chemi-
cal constitution of any individual bar. For instance, until it be proved to the

contrary, there are many reasons for the general belief that the cold short-
ness of wrought iron is due to the presence of silicon and carbon ; and its hot
shortness to that of sulphur. A fractional percentage of copper also makes
wrought iron hot-short. In truth, there are probably no two bars or parts of a bar
of an exactly similar chemical composition, or in an exactly similar state of
molecular aggregation, and therefore of an exactly similar breaking strength or
elastio limit. Even these are only a few of the elements of uncertainty in struc-
tural materials. But when we further take into account the varied strains of
extension, compression, distortion, twisting, and bending, to which mechanical
structures are more or less subject ; that the work done by a gradually applied
load is doubled if this load be applied suddenly; that the impulsive strain of a
moving load is generally more or less intensified by vibration ; and that the
varied shapes and arrangements intended to receive these strains must be often
as much fixed by financial as scientific considerations, then the reason that the
best engineering practice makes the ultimate strength of a wrought-iron structure
from four to six times the working load must be even popularly evident But
these factors of safety are not sufficient. The structure must be tested as
searchingly, and as far as is consistent with safety—as far as is possible without
injuring the material and its relation to the structure. In our case this limit is,
in the main, given by the limit of elasticity of wrought-iron under extension, as
this limit is less for wrought-iron than that of compression. It is also self-
evident that the mode of testing adopted ought to approximate as nearly as
practicable with the kind of stress the object is intended to undergo in practice.
It is also evident that if circumstances allow us to exceed this limit, if, in fact,
we can push the test as far as the breaking strength of a portion, or of an indi-
vidual piece of the object, we shall obtain the safest amount of information about
its qualities. In this way guns and plates are both tested to destruction. In
order to test the probable performance of rails under a moving load, a certain
number, taken from a lot, are broken by a falling weight, the distance between the
supports and the height of fall being fixed by contract. The French test their
railway carriage axles in a somewhat similar manner. There is no test so good
as a blow for detecting a false weld. In Sweden they do not confine themselves to
the usual gunpowder proof for gun barrels, but two or three Bharp taps with a
hammer are given along the breech, which have an immediate effect on a bad
weld. All the Whipple chains for the carriages of the Boyal Swedish Artillery are
tested by letting the loose end fall from a height double the length of the chain,
after being attached to a weight. The anchors for the French imperial marine
are tested by being dropped from a determined height for each size. The axles
for the carriages of the Messageries Generates and the Imperial Artillery are tested
by the impact of a falling weight. All the swords and sabres for the army are tested
by striking the blades on a block of wood. When we advance from details to
considerable structures, we are, of course, obliged to very carefully confine our-
selves within the limits of elasticity. After loading a railway bridge with the
greatest passive, or perhaps impulsive load that would ever come upon it in
practice, the deflection, and the permanent set, if any, are both carefully noted.
As a boiler is subjected in practice to a complex train of mechanical and chemical
forces that are always striving to break their bonds, its ultimate strength is made
from six to eight times the working stress, and it ought to be periodically tested
to half its working pressure. Its extension under this pressure is sometimes

—

and should always be,—measured by the volume of water that is pumped in by
pressure after the boiler has been filled ; while the permanent set is determined
by the difference between the volume pressed out by the contraction of the boiler
when the pressure is withdrawn, and the volume of the water that remains in the
boiler after the test—allowance being of course made for any slight leakages and
sweating at the joints. In first-class locomotive works the deflexion and perma-
nent set of the steel springs are always tested in an apparatus for the purpose.
It may here be remarked that, although the designs of all the successful wrought
iron structures ever built have been based on the assumption of a limit of
elasticity, nevertheless the relation of the permanent set of wrought iron to its

ultimate resistance under a given load, is still a subject of some discussion. We
have, on the one hand, the testimony of Professor Eaton Hodgkinson, who says
that " the maxim of loading bodies within the elastic limit has no foundation in
nature ;" and, on the other hand, some appear to believe that iron is even improved
by breaking it under, at least, a tensilo stress. Mr Hodgkinson found that a rod,
10 feet long and of one square inch section, took a permanent set of 0"0005 of an
inch under a static load of less than lj tons. Mr Edwin Clark obtained very
similar results. Such a microscopic set, however, could be referred to the elon-
gation caused by the heat generated by the internal friction of the particles, or to
the probable fact that these bars were also new ; and it is conceivable that they
might have taken a slight permanent set, just as new ropes take a permanent set,

without injury, when the strain is first applied. There are, indeed, very few
forms of wrought iron in which its internal particles are not, ab initio, subject to
some mutual strain. At any rate, these elongations were very slight, and increased
uniformly up to tensions varying from about 10 to 15 or 16 tons on the square inch.
Beyond these strains the bars elongated in an irregular manner, until they at last
broke. At the same time, as Dr Rankine remarks, the demonstration by Mr E.
Hodgkinson that a set is produced by a strain much less than what would injure
the specimen, renders the determination of the pro of- strength a matter of some
obscurity; but Dr Rankine points out that the best test now known is the not
producing an increasing set by the repeated application of a load. Some years
ago, Mr Lloyd, of Woolwich, made certain experiments which have been cited as
proving that a breaking strain does not injure iron, even when this strain i3 four
times repeated ; or rather, that after breaking a bar into, say, two pieces, the two
pieces are thereby made stronger. In, for instance, expeiiment 2, the 1| bar
marked C was found to break with 33j tons, with a stretch of 9$ inches in 54
inches ; a piece of this bar then broke at 35£ tons, with a stretch of only a quarter
of an inch in 38 inches ; another piece of the bar, 21 inches long, was broken at

37 tons, with a stretch of one inch : and at the fourth and last breakage was
found to give way at 38f tons, but without any stretch at all. Results of a simi-
larly delusive kind, obtained by Professor Walter Johnson, were communicated
by him to the United States Government in 1845. He found that by heating a bar
to a temperature of 400° Fahrenheit (or the temperature of steam at about 250 lbs.

pressure), and stretching it permanently for about 6i per cent, of its length, it, on
being broken, gave an ultimate breaking strength about 20 per cent, higher than a
portion of the bar that had not been heated and stretched. He therefore supposed
that, to use his own words, "the value for useful purposes, added to a bar of iron

by thermo- tension, when the increase of both length and tenacity is taken into

account, may be safely set down at 26 per cent, of its original value. It sometimes
exceeds 30 per cent On a single cable, 100 fathoms long, made of iron 21 inches
in diameter, weighing about 15 tons, and attached to a line-of-battle ship, the gain,

in true commercial value, would not probably fall short of 600 dollars." A machine
was made by the American Government, in order that the Professor might apply
hid principle of " thermo-tension " directly to chain cables, but as nothing else

ever appears to have been heard about the matter, we have thus, as usual, lost

another of the lessons always taught by scientific accounts of scientific failures.

The pitch chains of the old "engines of the Great Britain are stated, by Mr Guppy,
to have been stretched one-eighth of an inch while at a low red heat. This was,
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no doubt, an excellent method for testing the soundness of the work. Captain
Blakely also stretches the hoops that are shrunk on his guns. This is done on a
mandrel, and while the rings are at a red heat ; but it is stated that only one-sixth
of the breaking strain of the cold metal is applied. The action of the mandrel
also probably rearranges the crystalline aggregation which had been disturbed by
bending the ring from a straight slab. The red heat of iron is only visible in day-
light at a temperature of 1077° Fahr., and the heat used by Professor Johnson was
only from 400° to 500°. But the "gain of length "—the permanent set, in fact— of
from b to nearly 7 per cent., sufficiently sbowB that the bars had either been
broken or were close upon fracture. His results, in fact, merely anticipated those
of Mr Lloyd. The breaking strength of his bars was doubtless increased, but with
a proportionate diminulion, perhaps, indeed, a complete destruction, of their
elasticity. They were rendered harder, for what is the hardness of a body but the
resistance of its particles to any temporary readjustment? The longitudinal
elongation was accompanied by a lateral contraction of the cross-sectional area
that would reach its culminating point at the part where fracture happened to take
place. Exactly the same argument, founded on similar experiments on cables
themselves, was used before the 1860 Committee, in order to prove that cables are
not injured by a breaking strain ; but a mere statement of the progressive dimi-
nution of the elongations would have detected the fallacy.
The apparent increase of ultimate strength through successive breakages,

thermo-tension, and much of the high static breaking strength acquired through
cold rolling, and cold hammering, even through wire-drawing previous to anneal-
ing, are referable to an increase of hardness, to an increase of the difficulty of
gliding to and fro, to a resistance to the inter-mobility of the particles, to, in one
word, a diminution of elasticity. If the numerous experiments that have now
been made on iron do prove anything, it is that the breaking strength does not
indicate the quality—the breaking strength must be taken conjointly with the
elongation. The true measure of the mechanical value of wrought iron is simply
the sum of the products of the successive loads and the increments of elongation
—in other words, the resilience of the bar or the deflection of the beam, or the
work performed in producing tha stretch or deflection. We thuB see the value of
Poncelet's Bymbols Te and T r , advocated with such ability in England by Mr
Mallet. Upon the just balance of strength of fibre, or high breaking strength, and
extensibility or ductility, depends the mechanical or structural value of iron.
The Navy test for chain cables Is stated to be the result of a number of careful

experiments by the late Sir Samuel Brown, and it was adopted by the Admiralty
in 1831, when chain cables were fairly established in the royal service. The test
adopted by the French Navy is almost exactly the same, and in Russia and the
States it is exactly the same, as both those countries use our own measures and
weights. Every chain cable U proved by a gradually applied stress of 630 lbs. for
each circular one-eighth of an inch of the area of the bolt of which the cable is

made, or 11*46 tonB to the square inch on each side of the link.
Assuming that a link is subjected in practice to a tensile stress, and as the

proof strength is generally fixed at double the working stress, this would corres-
pond to nearly 5f tons on the square inch. There is thus a very close correspon-
dence botween the working Btress assumed for chain cables and the Board of
Trade limit of 5 tons to the square inch, imposed about 16 years ago, for both the
tension and compression of the wrought-iron of railway structures. The chain
cable of a ship is also evidently subjected to impulsive forces. It is true that a
ship, when struck by a sea, in most cases merely lifts the weight of her chain, the
catenary curve of which thus acts as a kind of water-biake ; but a very heavy 6ea
must occasionally bring a sudden pull on the cable, and in shoal water the sudden
Btrain must be almo3t sol fly taken up by the resilience of the cable, or rather by
the deflection of the 6eries of beams composing the cables. Much security is,

however, afforded by the fact that a cable is generally only strained during a brief
interval of time. But few cables can stand a sudden nip at the hawscpipe ; and
we thus see that lateral as well as longitudinal strength is occasionally required
in a cable.

If two one-inch diameter cable bars of average quality, and, say, each ten feet
long, bo put into the hydraulic press generally used for testing cables, the following
appearances will probably be observed:—If new, they will take a very slight set under
a stress of about li tons to the 6quare inch, but if this stress be gradually increased,
and alternately eased off and put on several times, the set will not increase until
the true elastic limit or proof strength of the material be exceeded. In our case
this limit will probably be 12 tons to the square inch, which is thus higher by a
little more than half a-ton than the 11*46 tons navy test. At the Admiralty proof
stress, each of the bars will have a probably total elongation of more than one-
twentieth of an inch, and a permanent set of Bix-thousandths. Beyond this strain
the set will very rapidly increase np to, perhaps, two inches, when the bars will
break under a load of 24 tons to the square inch. But the phenomenon the most
important in its consequences, consists in the contraction of cross sectional area
undergone by the bar through the stretch. According to a theoretical investiga-
tion by Poisson, the relation of the contractions to the longitudinal elongation
should bo i; and Wertheitn's experiments led him to believe that this relation
should be 4. Cauchy, Stokes, Maxwell, Rankine, and Lame, have also mathemati-
cally investigated this question, and have arrived at results differing from those of
Poisson, which were founded on a special atomic hypothesis. But the permanent
sets that show themselves in ductile bodies, like annealed iron, under very slight
loads, and the BO-called internal frictions observed by Dr William Thomson in
metals under tension, would cause this relation of contraction to elongation to
differ for every different state of a metal. To Kirchhoff is due a remarkably im-
portant investigation carried out in 1859, into the relation of the contraction to
elongation under tension of hard steel wires—which may be said to approach the
nearest to the ideal of a body possessing equal elasticity in different directions.
His experiments, conducted with great delicacy, gave a relation of cross sectional
contraction to elongation of 294. As we have seen, according to the Admiralty
tables, a one-inch cable bolt ought to have an ultimate breaking strength of not
less than 21 tons 8 cwts. to the circular inch, or more than 27 tons to the square
inch, and the link ought only to break at 34 tons- It is, however, very seldom that
these strengths are obtained in practice. The ultimate eloncations of the bars or
the cables are not stated in the Admiralty tables. General Morin relates that the
fine .charcoal iron, made at Guorigny by the French government, expressly for
chain cables, sometimes elongates even more than one fifth of its original length
before breaking, and thiB amount is probably the utmost that it is possible to give
to wrought iron bars.
When the cable itself is placed under the dead pull of the press, it is tested in

three different way. It is first strained up to 11*46 tons in the square inch sec-
tional area across the double section of the link. While for about three or four
minutes under this stress, the cable is subjected at different parts of its length to
blows from a round-faced hammer. Different sized hammers are adopted in pro-
portion to the size of the chain, and each fathom generally receives one blow.
Each link is then carefully examined. Two or three links are broken up to detect,
by its bluish tinge, if the iron has been at all burnt in the working, and also make
some estimate of the quality of the iron from the surface of the fracture, and the
other appearances known to engineers. Some difference of opinion also exists,
bothpu France and in England, as to the amount of security aflorded by these

tests, and whether the test of 11*46 tons on the square inch, and more especially
the blows of the sledge, do or do not injure the cable. In 1855 it was attempted
to introduce a compulsory government test in France for the chain cables of mer-
chant vessels. A letter was addressed by M. David, an influential chain cable
manufacturer at Havre, to the then imperial minister of public works, advocating
a compulsory test, from motives of humanity to the ships' crews, and of public
economy. A system of periodical re-testing, for every ten or twelve yearB that

the cable had been at work, was also proposed. The attention of the then minis-
ter of tho French marine was directed to the statements put forth, and Admiral
Hamelin ordered an official investigation of the question. The results shown
forth in the report would appear to have proved—at any rate to the satisfaction of

the Imperial administration, that— 1st.
* l The proof test of 17 kilogrammes, or even

of 20 to 21 kilogrammes per square millimetre of section of the link, is not enough
either to prove the good workmanship of the cables or the quality of the iron em-
ployed; 2nd. That a higher proof than 20 to 21 kilogrammes cannot be applied
several times to cables without affecting. their quality ; 3rd. That the differences of
useful effect between different presses often lead to error with respect to the
absolute value of the tension employed. .... The sum total of these results
therefore shows, continues the minister, that, on the one hand, an increase of the
proof test would not be of much effect in detecting bad material and workman-
ship, and on the other, that it would be dangerous to increase the test. The
required security can only be obtained in a well-understood system of manufac-
ture ; and therefore, besides the test in the press, it is necessary to scrupulously
choose the special quality of iron required ; to accurately examine each individual
link after the testing; to break up any questionable link; and to choose the most
skilful and trustworthy operatives." In one word, the minister of the marine did
not consider a government inspection of chain cables intended for the French
merchant service as a practical thing. It is to be remembered that all the chain
cables for the Imperial navy are manufactured by the government.
Now there can be no doubt that the proof of 11*46 tons to the square inch is not

enough of itself to teBt the quality of the workmanship, or, more definitely, the
perfection of the welds. For this reason Mr R. Bowman advocated before the
1860 Committee an increase of the test. It is clear that, as the sides are only
tested up to little more than 11*46 tons, and as they would break at only, say, 24
tons to the square inch, less than one-half the sectional area of the iron would
stand the test if applied only tensionally.

ROYAL GEOLOGICAL SOCIETY OF IRELAND.'

The society met on ihe 13th of April, in the New Museum, Trinity College

—

The Rev. the Vice-Provost of Trinity College, President, in the Chair.
The President called on Mr Scott to read the report from Council :

—
"The idea has been frequently mooted within the last few years, that it would be

advisable to have the name of the society altered, so as to make it the Geological Society

of Ireland, as the title Geological Society of Dublin appears to confine its labours to the

immediate vicinity of this city; whereas by the original resolution, passed in 1832, its

objects were so defined as to embrace the whole of Ireland. In addition to this change,
several influential members were of opinion that the addition of the word ' Royal ' to its

title would be of great importance, as indicating that her Majesty was disposed to

recognise its labours. The Council accordingly, at their meeting on the 17th of February,
appointed a sub-committee, consisting of the Rev, Professor Haughton, with the treasurers

and secretaries', with full powers to act as they thought best. The sub-committee drew
up a memorial, which was suitably engrossed, and they requested the following members
to sign it :—The Earls ot Enniskillen, Bandon, and Dunraven ; Lords Talbot de Malabide
and Dunally ; Sir R. Griffith, Bart., with the President They further requested Lord
Talbot de Malabide, as a former president of the society, to have the kindness to forward
the Memorial to the Home office, and they enclosed with it a complete copy of the

Journal of the Society for her Majesty's acceptance. The Council have the honour to

submit the reply which her Majesty has been graciously pleased to return to their

memoiial; and they cannot but, in the first instance, congratulate the society on this

proof that their labours during the past year have been appreciated, as they would
consider they deserve to be; and, secondly, express a hope that the fact of the recognition

of this body a3 tho ' Royal Geological Society of Ireland ' may incite the Fellows to still

further exertions in the cause of their favourite science. In conclusion, the Council

desire to tender their most sincere thanks to Lord Talbot de Malabide, to whose kindness

they consider themselves mainly indebted for the successful issue to which their

application has been brought. They would also express their warmest acknowledg-
ments to Mr Robert Mallet, F.RS., who, though no longer resident in Dublin, is still

unremitting in his Interest in the society, of which he has been so long a distinguished

member, and whose unceasing exertions in regard of this special accession of dignity to

it have at last been crowned with success :

—

" ' Whitehall, March 28, 18C4.

" * My Losn—I have had the honour to lay before the Queen the petition, transmitted

in your letter of the 17th instant, of certain members of the Geological Society of Dublin,

on behalf of that society, and I am to inform your lordship that her Majesty has been
graciously pleased to comply wiih the prayer of the petition, and to signify her desiro

that the Geological Society of Dublin be henceforth called "The Royal Geological

Society of Ireland," and that the members thereof be styled " Fellows of the Royal
Geological Society of Ireland." I am commanded by her Majesty to convey to the

society her thanks for the copy of the Journal of their proceedings, forwarded by your
lordship, which has been placed in the Royal Library at Windsor,— I have the honour

to be, my lord, your lordship's obedient servant, (Signed) " * G- Grey.
" ' The Lord Talbot de Malahide.' "

Mr Jukes proposed, ''That the marked thanks of the society are due, and are hereby
given, to Lord Talbot de Malahide and the other noblemen and gentlemen mentioned iu

the report just read, for their exertions and kindness in aiding the memorial with the

sanction of their names; and also to their old and esteemed Fellow, Mr Robert Mallet,

for his unceasing efforts, which at last had resulted in giving the society such a very

great advancement in position and dignity, as compared with that which it had htld

before."

The motion having been seconded, was passed with acclamation.

Mr Ormsby then read his paper on " A Polished and Striated Sui face in the Limestone

of Ross Hill, County Galway." On the Midland Railway, between Galway and Oran-

more, there is a low range of hills, over which the line passes nearly at the surface of

the ground. Some time since it was thought expedient to lower the road here to improve

the gradients. When the surface clay was removed, a large portion of the top of the

rock, for upwards of three hundred yards in length, was found to be brightly polished,

grooved, and striated. Several borings were then made in the fields on each side, and
different results obtained ; but they all showed that the surface of the limestone beneath

was smoothed and polished over a very considerable area. In various ptaces in the rock

were deep groves, as if a plough had been driven over it, the cuts having in some cases

sharp, jagged edges and a bold outline—in others, soft gentle slopes, like ripple marks
on a sandstone. These deeper grooves and the principal stria were in a direction nearly

parallel to the railway, or magnetic east and west, while a scries of minor striations run

north-east and south-west. The former seem to be due to the violent rubbing of ice,
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most probably in the form of a glacier, and the latter may be ascribed to the subsequent
action of the drift.

Mr Jukes said that the society was indebted to Mr Ormsby for the care with which he
had investigated the subject to which his own attention had been drawn by Mr Ormsby
in the course of last winter. He had lately visited the locality himself, and he could only
say that the phenomenon was much more striking- on a large scale than could be sup-
posed from the inspection of a hand specimen. Surfaces fifty or sixty yards in length
were laid bare, quite smooth, and dipping at a uniform angle of about half a degree.
These smooth surfaces had been covered with clay, and their appearance was very
different from that of surfaces which had been long exposed, showing how the erosive
action of the air destroyed the markings of the direct action of ice. He (.Mr Jukes) did

nut know whether the polish was supposed to be produced by ice itself or by the clay
beneath moving ice, an agency which would seem to him to have been necessary. At
all events from the gently undulating character of the country, it would seem that the
ice did not belong to local glaciers, but more probably to a large sheet covering the
whole surface of the district. In connection with this subject he would mention that his

friend Dr Melville, of Galway, had expressed the opinion that in the neighbourhood of

that town they had the true " boulder clay" of Scotland, while in the east of Ireland
the saperficial deposit had been subjected to a considerable sifting action, which had
changed its character. The general opinion at the present day is that this boulder clay
is not aqueous drift, but consists of the debris of rocks ground down on dry land. Not
far from Galway he had observed a sandy clay full of boulders, so completed together as

to form a sort of conglomerate, in parts almost stratified, which had been probably
furmed by the pushing action of the ice slipping from the land to the sea.

The Secretary read a paper by W. Harte, Esq , C.E.. "On a New Echinodermfrom
the Yellow Sandstone of Donegal." The fossil which I have the honour to bring under
the notice of the Royal Geological Society of Ireland, aud of which I request their accep-
tance for their museum, was obtained by me lately in making a road on the western
shore of Lough Eske, about six miles from Donegal. The specimen is a cast in the
yellow sandstone, the markings being in an unusually good state of preservation. Tho
shape is orbicular—depressed— the base is wanting, and the cast seems to havo yielded
by pressure and is spread out, somewhat of a bell-mouthed shape, though this has been
effected with very little distortion or disarrangement of the plates. This paper, although
of much value, is of too completely a natural history character, to be given at length in

onr pases. It was illustrated by a careful drawing of the specimen on an enlarged
scale, for which the society were indebted to the kindness of Mr Bailey, who, on being
called on by the President, observed, that in his opinion the fossil belonged to the genua
Archfflocidaris, but was certainly a new species. He was led to this conclusion from
the fact that the whole family of the Cidarida? presented an appearance like that shown
on the specimen—viz., that the plates exhibited one large tubercle. In the more recent
specimens all the plates were tubercled, while in this Palaeozoic fossil the tubercles only
appeared on a few of them. He would only observe, in conclusion, that the society
owed a great deal to Mr Harte, by whose dre and diligence this fossil had been dis-

covered and laid before them, like many others which they had received from the same
locality within the last few year3.

Mr Emerson Reynolds then read a short communication upon ' ; Thalliferous Pyrites,
from Ballydehob, county Cork. He 6aid that he had examined several Irish ores for
this element since he had laid his last notice on this subject before them in 1863, but
that the present specimen was the only one in which ho had succeeded in discovering
thallium, and here only in small quantity.
The President remarked that, as Mr Reynolds had kindly brought apparatus for ex-

hibiting some experiments with spectral analysis, it would be belter to adjourn the
meeting at once, so as to afford the Fellow3 and visitors an opportunity of leaving thuir
seats to see the experiments.
The meeting was accordingly adjourned.

MONTHLY NOTES.

MARINE MEMORANDA.
Portable Coffer Dam for Cleaning and Examining the Bottoms of

Ships.—Capt. M*KilIop has lately drawn the attention of the Institution of Naval
Architects to a coffer dam, consisting of a flexible iron framing and a covering
of india-rabbei cloth or leather, which can be passed down a ship's side so as,

with the side of the ship, to form a tube from which the water can be pumped
out. The vessel can by this means be either examined or cleaned, as a man
may be sent down a ladder inside it. If it is merely wanted to remove fouling,

the ladder may be left out and the lining of the coffer dam brought nearly
close to the ship's side, unslaked lime and other substances being dropped in

from the water's edge as the machine goes down. When in position, the
machine 13 moved along the bottom by guide ropes. The slaking of the lime
destroys the grass and incrustation. Adhesion between the machine and the
ship's side is secured by an inflated tube passing down each side and round the
bottom of the machine. The machine may also be used to stop a leak, and
may be kept on the leak during the remainder of the voyage without great
detriment to speed. It can also be used as a raft.

Ikon Shipbuilding at the South "Wales Ports.—Messrs Scott Russell
and Co., have already commenced the construction of an iron vessel at their
shipbuilding dock at Cardiff, and a large number of skilled hands wfll shortly
be employed. Contracts have been accepted for building several more iron
ships, and the same will be commenced immediately the shipbuilding yard is

completed. Messrs Batchelor Brothers and Messrs Hill and Sons have also
iron vessels in course of being built, and this branch of trade promises to
become an important one before long at the port of Cardiff. The other South
Wales port3 are not behindhand in the matter either, for at Llanelly iron ship-
building has been commenced for some time, and two iron ships have been
launched. At Newport, also, the Wood and Iron Shipbuilding Company are
effecting extensive alterations at their newly-acquired establishment, with the
view of building iron vessels. In consequence of this activity in iron shipbuild-
ing the ironmasters are looking forward to a large increase of trade, and several
makers are carrying out important extensions and improvements at their works
in order to meet the expected demand for ship plates and other descriptions of
iron required for shipbuilding purposes.

MISCELLANEOUS.
THOMAS Hknky Maudslay.— This well-known head of the firm of Maudslav

k Field, Engineers, was born on the 16th June, 1792, and died on the

23rd April, 1861, aged about 72 years. He began to work in early life with
his father, the mechanic, Mr Henry Maudslay, in Margaret Street, Cavendish
Square, whose life will be found in Smiles' "Lives of the Engineers," Smiles'
"Self Help," &c. The block machinery, although first designed by Brunei,
was perfected, constructed, and applied by Mr Maudslay's father, in such a way
that by the first year's use a degree of economy was effected to the. extent of
£2-4,000. Mr Thomas Maudslay worked hard during his youth. After assist-
ing in the construction of machinery, steam engines, <&c, which required great
skill, he went to France, and there fitted up machinery surpassing anything of
the kind seen in that country. He fitted the Regent's Canal gates, which were
curiosities at the time. He came with his father to Lambeth, and by patient
investigation and a careful consideration of the " ways and means," he assisted
in transforming the establishment, which was then hut a bantling, into a gigan-
tic engineering manufactory ; and during the Crimean war there were no fewer
than 1,200 men employed. He mainly assisted in cherishing, advancing, keep-
ing together, and protecting an engineering establishment which could boast of
bringing to mechanical perfection some of the brightest ornaments in the engi-
neering world, including Whitworth, Nasmyth, and Richard Roberts. Mr
Henry Maudslay, very early in life, took his son, Thomas, to the well-known
bank of Messrs Masterman, Mildred & Co., of Nicholas Lane, and for a period
of nearly forty years he was the one who signed the cheques of the firm. Mr
Maudslay was chiefly, though not exclusively, a naval engineer. For the last

quarter of a century and more he has constructed engines for some of the
largest and some of the smallest vessels in Her Majesty's navy—from line-of-

battle ships to gun-boats. His firm supplied the iron-cased Royal Oah (800
horsepower), the Marlborough (800), the Revenge (800), the Gibraltar (800),
the Edgar (600), the Trafalgar (500), the Majestic (400), &c. ; the screw-
frigate Ariadne (800), the Jmmortalite and Topaz (600 each), the Aurora (400),
etc. ; besides corvettes, screw-sloops, gun-boats, paddle-sloops, gun-vessels,
and troop-ships innumerable. The old Endeavour (on the Thames), H.M.S.
Lightning (still in service, as among the earliest movements in steam ships),

and, since then, the Great Western (which is still in the Royal Mail Steam
Packet Company's Service), and H.M.S. Terrible, must not be omitted from
the list of his works. Although one of the first originators of the Institution
of Civil Engineers, he was of a retiring disposition, and withdrew after some
years, and Mr Joshua Field, his partner, afterwards became president. Mr
Maudslay, like many other eminent men, was the architect of his own fortune

;

beginning life in a humble capacity, he died the wealthy owner of Banstead
Park, and the head of a firm almost identified as much with the banks of the
Neva as with the banks of the Thames, a firm employing more than 1000 hands.
He was elected a member of the Society of Arts in 1815, and remained so till

his death.

Magnesium Wire.—This wire, so useful for illuminating and for other
purposes, is now prepared so as to be commercially valuable. It can
be supplied either as single wire, or twisted into two, three, four, or more
strands. By using the twisted wire, a proportioned increase of illumi-

nating power and decrease in rapidity of consumption is obtained. At an
ordinary meeting, February 23rd, of the Philosophic Society of Manchester,
Professor Roscoe stated that the question of the possibility of taking photo-
graphic portraits by means of the magnesium light was now satisfactorily

settled. He exhibited some prints of a portrait which Mr Brothers and he
had taken at five o'clock p.m. on Monday the 22nd, by burning fifteen grains
of magnesium in the form of fine wire, at a distance of about eight feet from
the sitter. The negative thus produced was stated by Mr Brothers to be fully

equal to any obtained by sunlight in the most favourable state of the atmos-
phere. The distribution of light and shade was most agreeable ; any harshness
of the shadows being completely removed simply by slightly moving the wire
whilst it is burning. During the meeting, Mr Brothers took an excellent
negative copy of Chantrey's fine bust of the late Dr W. Henry, in the posses-
sion of the society, by burning ten grains of magnesium wire, the light

lasting for 59 seconds. It is expected that the quantity of wire necessary
for taking a photographic portrait can be sold at the cost of a very few
pence.

Iron, Machine, and Engineer Tool Trades.—The April report of the
Leeds Chamber of Commerce states, that during the month there has been a
good demand for all sorts of iron, but nearly all the works have now ceased,
owing to a dispute between the masters and men in reference to trades unions,
and which does not appear likely to be soon settled. This dispute has caused
several thousand men, in various branches, to he thrown out of work in this

neighbourhood. The machine makers continue to be very busy. The engineers'

tool trade is very good, and the makers have considerable orders in hand.
The makers of locomotives and railway plant are very busy. The dispute in

the iron trade will not much affect these branches.

Preventing Incrustation in Steam Boilers—Mr W. C Page has put
forward an invention which is to prevent the sedimentary deposits in steam
boilers from forming a hard crust at the bottom and sides, and also to remove
such incrustations when formed. To this end he employs a solution prepared
by heating together, in an iron pot, creosote, or any vegetable, animal, or

mineral oil, with chloride of ammonium, carbonate of soda, caustic soda, or

potash, or any soluble chloride of carbonate, in the proportion of about 16
ounces of creosote to one ounce of the other alkalies mentioned. The solution

thus prepared is introduced into the boiler through the feed-pipe or otherwise
;

about one pint to each horse-power being sufficient for about eight weeks. At
the end of this time the boiler is blown off from the bottom, and fresh solution

added. After continuous working for some months, the only operation neces-

sary is tp blow off the boiler and remove the sediment by hand. When the
incrustation has already formed, the solution is introduced into the boiler ; it is

then put into use for two or three weeks, and the deposit, which was hard
before, can now easily be removed by hand. The composition may be made
either in the liquid or solid form.
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Lieut-Col. Shaw's newly invented Gun Carriage and Gun, from

which the trunnions have been removed, were on Wednesday, 27th ult. , con-

veyed to Shoeburyness from Woolwich, for the purpose of undergoing a course

of experiments, which were ordered to be commenced immediately. The gun
was fired at Woolwich in the presence of the Ordnance Select Committee, and
fully realized the advantages anticipated. Col. Shaw is now about to propose

a design for the construction of a gun carriage upon a somewhat similar method
for sea service in iron-clad and cupola ships, so as to afford greater protection

to the gunners during a naval engagement. This system, if successful, will

obviate the necessity of running the guns outside the portholes, which will be
reduced considerably in size.

Capt. Roger's Indented Small-palmed Anchors and Kedges.—By
order of the Lords Commissioners of the Admiralty, a number of these

indented small palmed anchors and kedges, manufactured by the North Field

Iron and Steel Works Company, at Rotberham, in Yorksnire, were tested for

Bervice on Saturday, 26th ult., by means of the hydraulic machinery in Wool-
wich dockyard. The proceedings were under the superintendence and agency
of Commodore Dunlop, OB. ; Mr Turner, master shipwright; Capt. Lysaght,

commanding the flagship ; Capt. Luke, naval steam reserve ; Mr Wilcox,

master smith, and the officials of the yard generally. The anchors varied in

weight and denomination, from those capable of holding a ship of 600 tons to

the Bimple pickaxe kedge weighing 5 cwt. 20 lb., used for boat service. The
testing commenced at 10 a.m., and was continued throughout the day. The
first application of the proof was with an anchor weighing 21 cwt. 26 lb., and
(he machinery was worked up to a tensile strain of 2113-16ths tons, which pro-

duced a deflection of 3-16ths "of an inch. On removing the strain the anchor
recovered its original form, without injury. This constituted the complete test

required by the Admiralty regulations. Captain Roger, R.N., who was present,

accompanied by some officers of experience, being desirous of demonstrating
it3 powers of resistance to an extraordinary degree, suggested that the strain

Bhould be increased. It was then tried at a strain of 34 tons, and gave a 5-16ths
deflection; at 36 tons, $; andat37J, 3-16ths. This was exceedingly satisfactory,

and elicited remarks ot commendation from the Commodore and officers present.

On loosening the strain, after each test, a measurement of the anchor was
made, by which it was proved that the form was totally unchanged. It was
then turned over, and the other arm was subjected to a precisely similar test

with equal success. The other anchors underwent the ordinary proof, which
was considered ample and satisfactory. These anchors are recently made upon
an improved principle as regards the crown, the arms, and the palms. The
additional strength is obtained partly by making the arms shorter than is usual

in proportion to the length of the shank, and partly by their sectional form.
The increased holding power given by the peculiar form of the arm is evinced
when the anchor is dragged, as it then forces the ground out laterally without
disturbing it in front in the slightest degree. The stream and kedge anchors
are on the same principle as the bower anchors, but, as they do not require

equal strength, they are considerably longer, and for the convenience of carry-

ing them out in boats they are made without, palms, and, therefore, by way of

distinction, they are designated " pickaxe anchors."

The Railway Station and Works at Blackfriaus.—The station in pro-

cess of construction here will be a beautiful edifice in brick, iron, and glass,

and will harmonize admirably with the bridge aud the other works with which
it will be connected. It will, however, probibly be less important as a pas-

senger station than as a goods depot, and perhaps ultimately the chief offices of

the company. From the south side of the station we have a full view of the
line .which carries the eye outwards towards the Elephant and Castle, and from

its northern end we look out upon the river, and are bewildered at the com-
plexity of the operations which accompany at once the erection of two new
bridges and the destruction of an old bridge. It is a curious sight to observe

how the temporary wooden bridge, with its two levels for carriages and foot

passengers, separates the two undertakings as if they were hostile to each

other, and, though in close proximity, must be visibly separated for the preser-

vation of the peace. It happens, moreover, to heighten the interest with which
these works are daily viewed, that at the piesent time the method by which the

railway bridge is to be constructed may be made plain to the meanest capacity

by a few general descriptions within view of the works. The bridge is to be
997 leet in length between the abutments, and 55 feet wide, so as as to allow

room for four lines of rails. From the river it will appear as a straight line

across the water, but it will have several redeeming features to prevent it from
becoming an eyesore ; it will, in fact, be an elegant structure, though adapted
to the severest exigences of railway convenience. It will have a uniform level

of 32j feet above high water mark, and will be supported by four piers carrying
iron girders, so as to consist, so to speak, of five arches or divisions. The
centre span will measure 205 feet, those on each side of it 195 feet, and those
next the shore abutments, 169 feet. The abutments present nothing remark-
able in their structure, considering what is the ordinr.ry complexion of modern
engineering. They are built in wrought-iron caissons, sunk 30 feet below the

surface, and filled with 230,000 cubic feet of solid masonry.

Steam Traction Engines.—Since the introduction of steam traction

engines into the county of Kent their use has become exceedingly general for

farming and other purposes, and there are at the present time upwards of 100

of those engines employed in that district of England alone, while their number
is constantly on the increase.

Export of Coal.—The following return shows the quantity of coal exported
from the port of Great Grimsby during the month of March, 1864 :—To the

Hanseatic Towns. 2,672 tons; to Prussia, 311 tons; to Denmark, 149 tons; to

Sweden, 157 tons ; to France, 3,047 tons ; to Spain, 982 tons : to Portugal,

60G tons ; to the Ionian Islands, 505 tons; to Russia (Black Sea), 402 tons ; to

Italy, 545 tons; total foreign, 9,376 tons ; total coastwise, 2, 113; gross total,

11,489, Corresponding month of 1863:—Total foreign, 11,308 tons; total

coastwise, 993 tons; gross total, 12,301 tons.

Scheme for Developing the Resources of Egypt.—Advices from
Egypt state that many new schemes for developing the resources of the country
are formed or in preparation ; among them two well nigh akin—an Egyptian
company, styled the " Socie'te Agricole et Industrielle," with a capital of
.£4.000,000 sterling, the statutes of which have been submitted to Ismail Pasha,
and have received his sanction by especial decree. Its object is to supply the
natives, whether individually, or collectively in villages, with the machinery
which they may require, allowing them a period of years to pay off the cost
by annual instalments ; to establish workshops for effecting necessary repairs

;

to plant powerful pumping engines at the mouth of the irrigation canals, so as
to keep them always full, whereas in summer they now run dry ; and along
their banks to put other smaller engines to raise the water to the different
estates in the quantities to which they are respectively entitled ;—in a word, to
assist the fellah in improving his system of agriculture and extending the area
of cultivation. The other is an English company, with a capital of £2,000,000
sterling ; the promoters, we understand, are eight Manchester houses. Their
intention is, also, to furnish steam ploughs, pumps, cotton gins, 4c; to erect at
Alexandria great workshops, for the repairs, not only of land, but also of ma-
rine engines; to establish cotton ginning establishments, flour mills, oil seed
crushing mills, brick and tile factories, and to execute orders for the purchase
and shipment of cotton and other produce. There will be ample scope for both,
as, while one will address itself especially to the natives, and work incal-
culable good, the other looks chiefly to the Europeans, and will find full em-
ployment. To the fleets of fine screw steamers always in port it will afford
great convenience and economy, by providing them with anything defective
in their engines, and enabling them speedily to resume their voyages.

Paper Made From Hay.—A process of manufacturing paper out of the
coarsest aud cheapest materials has been discovered by Mr Deltour of Queens-
town. Specimens of this pulp are to be seen made from the common bramble
and hay, either of which require merely to be machined in order to make a good
printing paper. It takes a ton and a quarter of the best cotton rags to make a
ton of pulp, and these rags cost from £25 to £35 per ton. Now, by Mr
Deltour's process, out of two tons of hay—costing, say £4—can be made one
ton of pulp. £4 would pay for chemicals, and a little more than £4 would
cover the labour, waste, <Sbc. A ton of paper thus made would stand at a little

over £12. Mr Deltour sets down his saving at fifty per cent.

The Coal of Great Britain.—It has been recently estimated that there
are in Great Britain, within a depth of 4000ft. from the surface, 83,540,000,000
tons of coal available, and that this quantity divided by the quantity raised in
1861, say 86,000,000 tons, would last for 910 years.

Experiments for Obtaining Improvements in Lightning Conductors.—A. M. Perrot, in a communication to the French Academy of Sciences,
described some experiments for the purpose of ascertaining the best form to be
given to the extremity of a lightning conductor. A large metal plate, intended
to perform the part of a cloud charged with electricity, was put in communica-
tion with the electrical machine until the electrometer marked ten degrees. A
metallic rod was then brought nearer and nearer to the plate in a perpendicular
position until a discharge was obtained. Of the three rods thus tried one was
rounded off at its extremity, the second ended in a common point, and the third
in a very sharp one. The first caused a discharge at a distance which was
taken for a unit; the second discharged the plate at a distance which was under
twelve of the units; and the third discharged it at the distance of twelve units,
its action beginning to be felt at a distance thirteen times greater than that of
the common point.

What the French are doing.—The French are applying to their iron-
plated ships the bronzing process which they find so successful in their 6treet
lamp-posts. The plates are first painted, so as to prevent any galvanic action
between the copper and the iron, then rubbed with black lead, and finally

plunged into the bath, where they remain until the copper is deposited to the
thickness of one-tenth of an inch.

Crease's Rock Boring Machine.—It is gratifying to find that the success
obtained with Mr Sommellier's machine in the Alps is likely to be fully
equalled in British mines by the invention of Mr Crease, whose most recent
improvements have, it is considered, rendered his excavating machinery as near
as may he perfect. The importance which is attached to the introduction of
machinery in mining operations may be judged of by the fact that a large
number of mining companies are most desirous to introduce the invention as
soon as Mr Crease is in a position to supply the machines ; and as it is under-
stood that the Tavistock Ironworks Company have entered into a contract for
their manufacture, it may be anticipated that ere long the tunnelling machine
will occupy a position amongst the ordinary implements of a mine.

Pneumatic Ore Dressing Machinery.—In California, Mr Hunter, who has
invented a very effective grain separator, has turned his attention to so modify-
ing it as to produce a machine for separating gold from the dry sand in localities
where water is not attainable, and has succeeded in producing a machine which
accomplishes the desired work to apparent perfection. Such a machine must
be of much value in many localities.

Water boiled is Paper Vessels.—M. Terreil has laid before the Chemical
Society of Paris facts proving that the paper on which a layer of water is placed
may be heated to the highest temperature without being changed. Details will
be found in the bulletin of the society, which now includes the publication
formerly entitled the Repertoire de Chimie. The paper employed by M. Terreil
was oidinary writing paper. He states, in conclusion, that the non-conductibility
of the paper for heat, and the constant evaporation of the liquid through the
pores of the paper, prevent the combustion of the paper, and the ebullition of
the water when heated in vessels of paper. During the experiment there is

endosmosis of the exterior gases through the pores of the paper, and
hence when the water contains metallic salts in solution these are reduced by
contact with the flame, after having traversed the paper.
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PRICES CURRENT

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING MAY 2S. 1864.

{.Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd week. 3d week 4th week.

IRON. £ S. D. £ S. D £ B. D. £ 8. ».

Bars, *c, British, per ton, .. .. 8 15 8 15 8 15 8 15

Nail Rods, 9 17 6 9 17 6 9 17 6 9 17 6

Hoop, 11 3 6 11 2 6 11 2 6 11 2 6

Sheets, IS 2 6 12 2 6 12 2 6 12 2

PiS, No 1, Wales, 4 10 4 10 4 10 4 10

Bars, Staffordshire, 10 2 6 10 2 6 10 2 6 10 2 6

Rails, 7 10 7 12 6 7 12 6 7 12 C

Pig, No. 1. Scotch, best quaU 1/ to 3/ higher 310 313 313 313
Swedish Bars 12 15 12 15 12 15 12 15

STEEL
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 17 17 17 17

In faggots, 18 18 18 18

Spelter, ingot, 21 7 6 21 10 21 10 21 10

Zlsc, sheet, 26 10 25 25 25

COPPER,

Sheathing bolts, per ton, 105 105 105 105

Bottoms 115 115 115 115

Old, exchange, 91 91 91 91

Tonga Cake, per ton, _ .. .

.

98 93 98 98

Tile, 9s 98 98 98

TIN.

English blocks 112 108 108 108

Bars in barrels, 113 109 109 109

Refined, 117 113 113 113

Banco, 115 113 111 111

Straits Ill 107 10 105 105

TIN PLATES.
Char. IC, per box, 1 11 1 10 1 10 1 10

Coke, IC 15 14 6 14 14 6

LEAD.
Englishpig 22 7 6 21 17 6 21 17 6 21 17 6

Sh»et. 22 10 22 7 6 22 7 6 22 7 6

Spanish pig, in bond, _ .. .. 21 2 6 21 2 6 21 2 6 21 2 6

TIMBER—FEB LOAD.

Teak, new 12 10 12 10 12 10 12 10

Quebec, red pine, 400 400 400 400
yellow pine, 400 400 400 400

St. John, N.3., yellow, 000 000 000 000
Quebec, oak, white, 600 600 600 600

Birch, 400 400 400 400
" Elm, 460 450 450 450

Dantzicoak, 500 500 600 500
Fir, 800 300 300 300

Memelfir, 3 7 6 S 7 6 8 17 6 3 17 6

Ri-a. 3 2 6 3 2 6 3 2 6 3 2 6

Swedish, 2 12 6 2 12 6 2 12 6 2 12 6

Deals, per C, 12 feet by 3 by 9 Inches.

Quebec, wbite spruce 17 17 17 17

St. John, white spruce, 14 15 14 15 14 15 14 15

Yellow pine, per reduced C.

Canada, 1st quality 17 10 17 10 17 10 17 10
" 2nddo 1110 11 10 1110 11 10

Archangel yellow, 13 6 13 5 13 13

St. Petersburgh yellow 11 15 11 15 11 15 11 15

Finland, 9 10 9 10 9 10 9 10
MemeL 12 10 12 10 12 10 12 10

Gothenburg, yellow 10 10 10 10 10 10 10 10
" white, 950 950 950 950

Gefle, yellow 11 11 11 11

Soderhamn, 10 10 10 10
Cbristiania, per C. 12 ft. by 2 by 9 in. yeL 22 22 !l t t 22

OILS, PAINTS, & DRYSALTERIES.
RedLead, 23 28 23 23
WhiteLead, 26 10 26 10 26 10 26 10

Seal, pale, per 252 gallons, .. .. 47 10 47 10 47 47
" yellow, 44 10 44 10 43 10 43 10

Sperm, 74 74 74 74

Cod, 52 62 52 52
South Sea, 47 15 47 15 47 15 47 15

Olive, Gallipoli, per tun, 61 61 61 61

Palm, per tun, 36 36 36 36
Cocoa-nnt, 40 40 89 10 39 10
Rape pale foreign, 43 10 43 10 43 10 43 10
Linseed, 39 39 39 12 6 39 12 6

Hemp Manilla, per ton 34 34 34 84
Jute, 23 23 22 22

APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

A^~ When the city or town is not mentioned, London is to be understood.

Sth April, 1864.

879. John Laseelles, Slingsby—Regulating the flow of water.
880. C. A. and T. Ferguson, Millwall—Checking the recoil of gun carriages.
8S1. N. Wood, Hetton Hall, and J. Stockley, Newcastle-upon-Tyne—Polishing

plate glass.

882. Edward Pratt, Old Bond Street—Portmanteaus or travelling cases.

883. F. C. Goodwin, Liverpool—Sights for small arms and ordnance.
884. J. B. Fenby, Worcester—Buckles.
885. John Lloyd, Donnington—Puddling iron.

886. Robert Thatcher, Oldham—Lubricating machinery for spinning cotton.
8S7. Wm. Clark, Chancery Lane—Preparing vegetable fibrous materials.—A com.
888. T. S. Martin, Dublin— Cutting, shaping, and ornamenting wood.—A com,
889. Alexander Rodger, Liverpool—Rotatory pumps.—A com.
890. Miles Simpson, Danebridge—Covering elastic and other strands.
891. John Jordan, Liverpool—Surface condensers.

9th April, 1864.

892. James Howell, London—Planishing metal plates.

893. J. H. Simpson, Kilmeena—Printing from type by electricity.

894. Martin Benson, Manchester Square—Pumps for ships.—A com.
895. John Nisbet, Coatbridge—Getting or cutting minerals.
896. James Dodge, Waterford—Shaping and forging metals.
897. A. F. Brown, Cannon Street—Raising weights.
898. B. X. Richard and R. Radisson, France— Gold and silver wire.

899. J. B. Thompson, Regent's Park Road—Electro-magnetic induction machines

11th April, 1864.

900. K Dronke, Liverpool—Gunpowder.—A com.
901. T. G. Miller, Blackfriars—Drying grain.

902. A. T. Becks, Birmingham—Furnaces for steam boilers.
903. Augustus Smith, Stratford—Lamps.
904. W. E. Gedge, Wellington Street—Condensing steam.—A com.
905. T- C. Jones, Liverpool—Ships' anchors.—A com.
906. Matthew Todd, Bradford—Combing wooL
907. Alfred Earnshaw, Sheffield—Connecting rails for railways.
908. Joseph Ferrier, Dundee—Preparing jute for hackling and spinning.

12th April, 1864
909. M. A. F. Mennons, Westminster—Rolling metals.—A com.
910. F. A. P. Pigou, London—Powder flasks.

911. F. G. Piemont, Paris—Oiling the axletrees of railway carriages.
912. R. A. Kemp, Paddington—Tuning pianofortes.
913. T. Chamberlayne,Winchester—Safety hooks for connecting railway carriages.

914. Joseph Lillie, Manchester—Cocks for measuring liquids.

915. M. L. Peters, Stockport, and W. Harkes, Lostock Gralam—Mowing and
reaping machinery.

916. J. B. Alliott, Nottingham—Ploughs.
917. William Clark, Chancery Lane—Motive power.—A com.
918. A J. Fraser, and F. Squire, Clerkenwell—Punching toe caps of boots.
919. William Gadd, younger, Nottingham—Looped fabrics.

920. H. and J. W. Lee, Birmingham—Securing coal cellar holes.
921. W. N. Wilson, High Holborn—Sewing machine.—A com.
922. Horace Charles, Sydney Terrace—Buttons.
923. W. E. Newton, Chancery Lane—Stop-cocks for water pipes.—A com.

13th April, 1864.

924. J. C. Rohrbeck, Bromberg—Chaff-cutting machine.
925. F. A. Gatty, Accrington—Treating garancine.
926. Auguste Audigier, Marseilles— Mummifying dead bodies.
927- William Reading, Birmingham—Fastenings for watches.
928. J. C. Evans, and J. C. Thomson, East Greenwich—Preserving ships' bottoms.
929. J. Burchall, St Helen's, and E. Borrows, Sutton—Arming war vessels.

930. A. S. dt A R. Stockter, Wolverhampton, and R. Gold, Birmingham—Hinges.
931. J. Neilson, and J. Gillies, Glasgow—Closing capsules on bottles.

932. T. W. Miller, Devonport—Motive power engines.
933. T. R. Crampton, Great George Street—Bricks.
934. James Cope, Finsbury—Steam ploughing.

lith April, 1864.

935. P. A. L. de Fontainemoreau, Finsbury— Harmoniums.—A com.
936. James Bullough, Baxenden—Looms for weaving.
937. T. Steven, Glasgow, and C. Batty, London—Ventilating.
938. Yenn Meirat, Henry Street—Propelling vessels.

939. Frederick Browett, Coventry—Hand frames.
940. John M'Elroy, Stretford—Electric telegraph apparatus.
941. Henry Higgins, Salford—Cleaning cotton from seeds.
942. Sampson Moore, Liverpool—Cranes.
943. G. A. Tremeschini, Venetian—Lamps.
944. William Syhions, Regent's Park—Lighting railway carriages.

15«7i April, 1804.

945. A. R. Le M. de Normandy, Clapham Park—Ships' hearths.
946. A. H. A. Durant, and W. H. P. Gore, London—Wheeled carriages.

947. T. L. Scowen, Stoke Newington—Tin-expanding canopy for carriages.

948. W. and W. Ovenden, Dover—Preventing clapping of doors.
949. John Milnes, Gloucester—Fuel.
950. G. W. Rendel, Newcastle-upon-Tyne—Checking the recoil of gun carriages.

95L Esau Rowing, Norwich—Steam engines.
952. C. Doughty, and W. D. Key, Lincoln—Refining the oil of cotton seeds.

953. J. H. Johnson, Lincoln's Inn Fields—Metallic capsules—A com.
954. William Clark, Chancery Lane—Ships.—A com.
955. J. C. Coombe, Gray's Inn Road—Fertilizing agents.

16th April, 1864.

956. H. B. Barlow, Manchester—Steam engines.—A com.
957. C. H. Prosser, Margate—Cleaning tobacco pipes.

958. J. A. Nicholson, Gracechurch Street—Waterclosets.
969. William Clark, Chancery Lane—Animal matters.—A com.
960. A. Priest and W. Woolnough, Kingston-on Thames—Hoeing land.

961. Walter Payton, Bedford Place—Measuring water.
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962 W. E. Gedge, Wellington Street—Sorting cereals.—A com.
963. M. B. Cooper. Liverpool—Rotatory engines.

964. John Riley, Hapton- Sizing substance.
965. A. V. Newton. Chancery Lane—Cerealine.—A com.
966. George Haseltine, Southampton Buildings—Metallic nuts —A com.
967. William Eh rhardt, Birmingham— Keyless watches.
968. A- W. Smith, Bermondsey— Rivetting boots.

969. Robert Midgley, Halifax—Combing wool.

18th April, 1864.

970. Malcolm Guthrie, LiverpooI—Printed checks for shopkeepers.
971. W E. Gedge, Wellington Street—Power loom for weaving.—A com.
972. J. H. Johnson, Lincoln's Inn Fields—Motive power.—A com.
973. J. C A Henderson, Noble Street—Ladies' skirts
974. George Davies, Lincoln's Inn—Respiratory apparatus.—A com.
975. John Stevens, Wells—Drying paper.

19th April, 1864
976. J. E. Spratt, Margaret Street—Fastening for gates.
977. George Burstall, Cottingham—Treating cotton seed.
978. G. T. Bousfield, Brixton—Presses.—A com.
979. John Edis, Shoreditch—Fastening table tops.

20th April, 1864.

980. John Shaw, West Smithfield—Iron caissons.
981. Hugo Levinstein, Blackfriars—Purple violet dies.

982. W. G. Cooper and J. Fletcher, Burnley—Looms for weaving.
983. Julien Briere, Brussels—Self-acting condenser.
984. George Green, Birmingham—Ornamenting plated wares.
985. Jeremiah Head. Stockton on Tees—Foundations for heavy structures.

986. S. S. Robson. Heudon—Ropes.
987. S. Harrison and W. Clements, Birmingham—Fire grates.

9S8. J. H. Johnson, Lincoln's Inn Fields—Puddling furnaces.—A com.
989. J. P. Harriss, Stanley Hall—Projectiles.
990. A C. Fraser, Loughborough—Gas.
991. W. E. Newton, Chancery Lane—Equilibrium slide valve.—A com.
992. A. V. Newton, Chancery Lane— Piano-forte.—A com.

21st April, 1864.
993. Dr Herman Lomer, Brussels—Aniline colours.

994. Joseph Standeven, Saddleworth—Self-acting mules for spinning.
995. Jonathan Armstrong, Sheffield—Steam hammers.
996. Henry Wadkin, Chester—Working signals of railways.
997- William Clark, Chancery Lane—Pens.—A com.
998. John Abraham. Birmingham— Coining.
999. H. A. Bonneville, Bayswater -Quillai tree—A com.

1000. H. A. Bonneville, Bayswater—Photographic apparatus.—A com.
1001. H. A. Bonneville, Bayswater—Artificial leather.—A com.
1002. John Jones, Birmingham—Bricks.
1003. G. P. Wheeler, Abinghall—Grinding and polishing metal.
1004. Luke Thomas, Leadenhall Street—Lifting battery.
1005. J. G. Gennings, Palace Road—Caissons and coffer dams.
1006. J. G. Rollins, Greenwich — Cotton gins.—A com.
1007. J. G Gennings, Lambeth, and M L. J. Lavater, Newgate Street—Pumps.
1008. Alfred Leijjhton, Buckingham— Printing surfaces.

1009. F. Potts, Birmingham, and C. Harvey, Elmdon—Ornamental bricks.

1010. B. W. A. Sleigh, Bedford Square—Motive power.

22nd April 1864.

1011. Tobiah Pepper, Newmgton Green—Knife cleaning machine.
1012. George Davies, Serle Street— Inhaling apparatus.- A com.
1013. J. R Croskey, Cornhill—Electric telegraph cables.

1014. J. C. Rivett, Farnworth—Lubricators.
1015. William Clark, Chanceiy Lane—Pulleys and riggers.—A com.
1016. W. L. Barnes. America—Fastening for garments.—A com.
1017. G. F. Harrington, Ryde- Polishing teeth
1018. James Thompson, Bilston—Axles and axle boxes.
1019. J. E. Duyck, Stamford Street—Petroleum oil.

1020. S. F. Feldman, Hackney—Boots.
1021. J. E. Duyck, Stamford Street—Petroleum oil.

1022. A. V. Newton, Chancery Lane—Rotary engine.—A com.
1023 W. E. Newton, Chancery Lane—Supporting ships in docks.—A com.

23rd April, 1864.

1024. G J Worssaw, Wenlock Road—Expressing liquids.

1025. E. S. Simon, Bury Street—Collar and neck tie.

1026. T. P. Tregaskis, Stratford—Raising and forcing fluids.

1027. Alfred Wardle. Euston Road—Smoking pipes.

1028. David Lewis, Liverpool—College caps.

1029. Daniel Hussey, Nashua—Looms for weaving.
1030. J. M. Pratt, Present—Brick making machinery.
1031. B. F. Brunei. Brussels—Treating vegetable fibres.

1032. J. J. Smyth, Peasenhall—Drills for sowing corn seeds.
1033. T. H. Holderness and H. Jordan, Liverpool— Ships.

1034. Richard North, Birstal—Smoke consuming apparatus.
1035. F. G. Grice and H. Bennett, Cwm Bran—Wedges for fixing rails.

1036. Henry Bennett, Wombridge—Puddling iron.

1037. James Dodge, America—Hardening saw blades.

1038. J. F. Brinjes, Fieldgate Street —Animal charcoal.

25th April, 1864.

1039. HariT Marsden, Huddersfield- Carding engines.

1040. William Crofts, Heme Bay—Propagation of oysters.

1041. W. E Newton, Chancery Lane—Connecting jacquard cards.—A com.
1042 A. J. Billing, Judd Street, and J. Shore, Birmingham—Rack pulleys.

1043. James Symes, Norfolk Street -Urinals.

1044. Daniel Harris, Oxford Street—Slate billiard tables.

26£ft ^£717,1864.

1045. George Haseltine, Southampton Buildings—Rotary pumps.—A com.
1046. Sir Charles Fox, Spring Gardens—Wheels of locomotive engines.

1047. William Taylor. Hacksteads—Spinning cotton.

1048. Francis Bush, Boston—Nail cutting machines.—A com.
1049. T. S Truss, Gracechureh Street—Knapsacks.
1050. James Russell, Falkirk—Hewing coal.

1051. William Thorold, Norwich—Condensing steam.

27th April, 1864.

1052. Edward Taylor, Salford—Churning and washing
1053 H S. Jacobs, Portland—Wheel dressing machines.
1054. L. A. Durrien, Soho Square—Spring seats.—A com.

1055.

1056
1057.

1058.

1059
1060.

1001.

1062.

1063.

1064.
1065.

1066.

1"67.

1068
1069.

1070.

1071-

1072.

1073.

1U74.

1075.

1076
1077.
1078.

1079.

1080.

1081.

1082.

1083.

1084
1085
1086
1087.

1088.

1089.

1090,

1091.

1092.

1093
1094.

1095.

1096.

1097.

1098.

1099.

1100.

1101.

1102
1103,

1104.

1105.

1106
1107.

1J08.

1109.
1110.

1111.

1112
1113
1114.

1115.

1116.

1117.

1118.

James White, Aldersgate Street— Ladies' mourning bonnet.
T. J. Searle, Darnley Road—Washing and wringing clothes.
T. L Southgate, Squire's Mount—Omnibuses.
B. F. Brunei, Brussels—Titanic iron sands.
R. A. Brooman, Fleet Street—Tool for holding bits.—A com.
R A. Brooman, Fleet Street—Photographic pictures —A com.
Samuel Bateman, Bradford -Paddle wheels.
E. J. W. Parnacott, Bow—Tools for grinding surfaces.

28th April, 1864.
L. E C. Martin. Adam Street—Generating steam.
John Cookson, Bradford—Valves.
James Parker, Lilford Road — Motive power.
Richard Melling, Manchester—Carnage wheels.
C. O. Papengouth, Russell Square—Armour plating.
C H. Pearson. Custom House Terrace—Felling trees.
Alexander Notman, Poplar—Hinges for ships' ports.
A. V. Newton, Chancery Lane—Vice —A com.
George Schaub, Upper Holloway—Electricity.
T. G. Ghislin, Hatton Garden—Seaweed.

29th April, 1864.
M. A. F. Mennons, Westminster- fluid medicines—A com.
T. Cordukes and J. G. M'Gee, Belfast—Railway wheels and axles.
F. T. Aldndge and M. J. Jackson, Queen Street -Grease proof hats.
R. H Smithett and J. Davidson, Blackfriars—Artificial stone, &c.
John Davidson, Temple Street-Bricks and artificial stone.
R. H. Smithett, Inner Temple—Connecting bricks.
John Corry, Belfast— Projectiles and small arms.
John Little, Adelphi Terrace—Pavement for footpaths.
R. A. Brooman, Fleet Street—Alcohol.—A com.
J. M'Call, and B. G Sloper, London—Preserving food.
W. C. Cambridge, Bristol—Iron.
J. C. Browne, Hanover Square—Raising sunken vessels.
John Harvey, Pall Mall -Motive power.
D. C. Davies, Oswestry— Roof lamps for railway carriages.
F C. Hills, Deptford—Furnaces.
F. C. Hills, Deptford—Gas.

BOlh April, 1864.
O. C. Burdict, United States—Nuts.
J. K. Crawford, Glasgow—Ornamental Fabrics.
J., T. J. and J. Parker, Oldham— Cleaning dried fruits.
Frederick Leisz, Leicester Square— Crystal syrups —A com.
Louis Prang, Boston—Paper for holding photographs.—A com.
U. A. Brooman, Fleet Street—Gas burners.—A com.
R. A. Brooman, Fleet Street—Tanning.—A com.
Joseph Mieussey. Paris -Milliners' work boxea.
David Clarke, Birkenhead—Venetian blinds
Jean Bessac, Charente—Revolving hair brushes.
M. P. W. Boulton, Tew Park—Steam and caloric engines.
J. L. Norton, Ludgate Hill, F. Gregory, and J. Salmon, Manchester-
Pressing paper, &c.

John Hunt, Birmingham—Ornamenting the shades of gas lamps.
J. H. Johnson, Lincoln's Inn Fields—Looms for weaving.—A com.
W. I. Meacock, Liverpool—Anchors —A com.
G Gell and W. Cafferata, Newark-on-Trent—Screens for cleaning grain.
F. S. Barker, Harverstock Hill—Pumps.—A com.

27id May, 1864.
F Parker and H. Hitzman, Cambridge—Revolving brushes
P. A. L. de Fontainemoreau, Finsbury—Washing ores —A com.
A V. Newton, Chancery Lane—Projectiles.—A com.

3rd May, 1864.
J. O Bradley and R. Fielding, Oldham—Counter slip note books.
S. Shaw and H. Fishwick, Manchester—Stamping textile fabrics.
A. W. Gittens, Hull— Finishing photographic pictures.
M. P. W. Boulton, Tew Park—Motive power.
Peter Ward, Bristol—Lubricating compounds.
E. H. Newby, Leicester—Iron and Steel.—A com.
D. Nevin and W. Coppin, Londonderry—Treating flax.

Robert Thompson. New Charlton—Planing iron.
Richard Garrett, Saxmundham—Steam cultivation.
William Smith, Dublin—Artificial fuel

Uh May, 1864.

1119. Edward Beans, Argyll Street—Animal Charcoal.
1120. John M'Dowell, Liverpool— Carriages.
1121. Benjamin Hammerton. Bolton—Miners* safety lamps.
1122. Youngs Parfrey, Pimlico—Finishing cartridges.
1123. William M'Vitie, Glasgow—Condensing and refrigerating.
1124. John Potter, Manchester—Artificial stone.
1125. T. H. Rees, Hatcham—Blue colouring matters for washing.
1126. W. T. Henley, Saint John Street Road—Telegraph wires and cables.
1127. Michael Coghlan, Stratford—Floating fire engines.
1 128. John Thompson, Camden Road— Securing stoppers in bottles.

1129. A. V. Newton, Chancery Lane—Anchors.—A com.
1130. William Jarvis, Banbury—Brakes to carriages.
1131. C. J. Richardson, Kensington Square—Furnaces.

5th May, 1864.

1132. J. Gardner, R Lee, and G. H. Wain, Liverpool—Straps for pulley blocks.
1133. W. Davies and G. and W Cate, Chancery Lane—Cutting Corks.
1134. Thomas Evans, Manchester—Sewing machines.
1135. H. H. Henson, Parliament Street—Armour plating for ships.

1136. E. Beanes, Argyll Street, and C W. Finzel, Bristol—Sugar boiling.
1137. R. A. Brooman, Fleet Street—Wheels.—A com.

DESIGNS FOR ARTICLES OF UTILITY.

Registeredfrom 30th April, 1864.

April SO, 4631. T. G. Webb, Manchester-" Butter dish "

' SO, 4632. T. G. Webb, Manchester—" Butter dish "

4633. F. P. Fellows. Wolverhampton—"Rack pulley."

4634. Phillip Webley & Sons, Birmingham—" Lever rod for expelling
exploded cartridge cases from repeating fire-arms.

4635. Moritz Bergman <fc Co., 21 Queen Street, E.C.—"Frame for bags."
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THE DUTCH SYSTEM OF FIELD ARTILLERY.

(Illustrated by Plate 314.)

THE FOUR KTLOORASrslE RIFLED CANNON OP THE NETHERLANDS.

Prefatory Note.—It 'will be in the recollection of our readers, and of

those of the Practical Mechanics' Journal Exhibition Record of 1862,

that the only nation in Europe which was quite unrepresented as to

its system of Artillery, was the Netherlands. The only fragment of

the Dutch system of Artillery shown, was a portion of the breech part

of a bronze field gun, sawn down the axis. The piece was perfectly

solid, and a few MS. lines in Dutch, attached to it, contained the only

information given as to what, this little more than lump of bronze, was

meant to illustrate.

Yet those who (like the writer) knew something of what the Dutch

had been doing, for the economical conversion of their old smooth bore

field guns into efficient rifled cannon, were aware that this rude block

of metal (which very few visitors of the Exhibition ever saw at all)

in reality illustrated one of the most delicate, elegant, and in the end

successful operations that the annals of gun-founding present.

It, in fact, showed the result (though imperfectly) of the train of pro-

cesses by which the chases of the old smooth bore Dutch guns were

filled np solid with melted bronze, which was got into absolute and

perfect metallic union with the metal of the existing gun, and how the

solid bronze gun block, so obtained (without re-casting the smooth-bore

gun) was afresh bored out to a smaller calibre, and then rifled into a

" canon raye\"

No description of this process, nor, so far as we are aware, any descrip-

tion of the whole existing Dutch system of rifled artillery has yet been

published—none certainly in English. This system is, however, now
perhaps as complete in equipment, and as effective as any in the world

for its magnitude, and its formation presents another worthy example

of the thoughtful and thrifty habits of the Dutch—which with such small

means, in this as in other instances, have enabled them to achieve so

much—often more than their richer neighbours.

It is, therefore, with some pleasure that we have become able to lay

before our readers a full account, in every detail, of the formation and

existing system of the Netherlands artillery, translated from a Dutch

official document. "We propose to give the whole of it, with the

necessary illustrations, in successive parts of the Practical Mechanics'

Journal.

In our Plate 314, this cannon is shown mounted on its carriage in

complete side elevation, in fig. 1, and in detached side elevation, to a

larger scale, in fig. 2 ; fig3. 3 and 4, being end elevations, correspond-

ing to fig. 2, as viewed from the breech and muzzle respectively. Figs.

5 and 6 are longitudinal and transverse sections of the same, taken on

the lines, aa, and 46, in figs. 4 and 2 ; and fig. 7 is a transverse section

of one rifle groove to half the real size.

First Part.

Organization and Service.

I. Guns, Carriages, Limbers, and Ammunition Wagons.

1. The four kilogramme rifled cannon of the Netherlands are the old

light six kilogramme guns, which were first rimed out to a calibre of
m 1100,* then filled with melted bronze and bored to a calibre

of 85 '5 millimetres.

The new borg is provided with six grooves, turning from left to right,

(droitieres) and having the same pitch, width, and depth throughout
their length. (Figs. 5 and 6.) The grooves are placed at equal dis-

inches. lbs.

* Om-1100 = 4-332

-0955 = 3-367 4 kilogrammes == 8-819

2 -250 = 9-845

-016 = 0-630

-005 = 0-197

-00725 = 0-285

-0065 = 0-258

tances from one another, and are so arranged that, the axes of the

trunnions being horizontal, the commencements of the upper and lower

grooves are in the same vertical plane, (as seen in figs. 4 and 6.) The
pitch of the grooves is 2m -250, their width m -01 6, and their depth m -003.

It follows that there is 0"'-00725 of new bronze at the bottom of the

grooves. The right side of the section of the grooves, through a plane

perpendicular to the axis, (fig. 7,) is, an arc of a circle of m -0065
radius tangent to the bottom.

The left side is a right line, parallel to that radiu3 of the bore which
passes through the middle of the width of the groove.f The grooves

stop at m"100 from the bottom of the bore, and are rounded at their

ends.

2. On the outside the pieces transformed into guns of 4 kilogrammes

have received the following modifications :

—

The back sighting-lug (masse de mere) has been bored through its

width below the axis of the pin fastening the moveable graduated

sight (hausse). This hole is intended for the pin serving to fix the

small graduated sight of the 4 pounder, as will be described further on.

The intermediate sighting-lug (in front of the handles) has been

bored in the direction of a line passing through it and the axis of the

pivot of the moveable sight (fig. 5.), to allow of free vision, necessary for

fixing the high sight of the gun of 4 kilogrammes.

The posterior half of the standard in the notch of the fore sighting-

lug has been cut away, so that the line of sight may be accurately

determined. (Figs. 4 and 5.) The 6 kilogramme guns, transformed

into rifled 4 kilogramme guns, weigh 351 kilogrammes (6 cwt. 3 qrs.

11 lbs.)

There have also been transformed into guns of 4 kilogrammes

a certain number of old howitzers of 12 centimetres. (4
-7256 inches)

This operation was effected without the previous riming which was

useless. These guns have a greater thickness of walls, and are

shorter than the transformed 6 kilogramme pieces, and weigh 400

kilogrammes, (6 cwt. 3 qrs. 26 lbs.)

3. The rifled 4 kilogramme pieces are mounted on the carriages of the

old 6 kilogramme guns, only the case for canister shot has been

replaced by another capable of containing four canister shot of 4 kilo-

grammes. This new case is furnished with an iron cover mounted with

leather..

Again, the hook which served to fasten the moveable sight has been

suppressed, and the sight case has been replaced by a double sheath of

leather intended for the sponges ; these latter are secured by means of a

strap and iron button, both fixed to the carriage. (Fig. 1, pi. 314.)

4. The limbers and ammunition,,, wagons are those of the old light

6 kilogramme guns. No change b£s been made in them outside.

In the posterior case of the compartment in the middle of the limber

boxes is placed a case containing eleven drawers with handles
; each

drawer holds 20 fuses for shells and shrapnels, and shows the number

of the fuses and the distances for which they are to be used. The in-

terior arrangement of the ammunition coffers has not yet been

definitely fixed-!

t The terms " left side," "right side," refer to the upper groove when the piece is

viewed from the breech end. The inverse is the case when facing the muzzle, as in

figs. 4, 5, 6, and 7, pi. 314.

1 Further information enables us to complete the technical data relative to the 4

kilogramme system of the Netherlands.

Each piece carries 52 charges, namely

—

32 shells l In the limber coffer,
16 shrapnels I

4 canister shot in the case fixed to the carriage.

Each of the coffers in the limber will contain in addition 72 cartridges, namely—

[4 charges of 0k-750 = 1 654 lbs. for canister shot.

48 " of 0t-540= 1-190 for shells and shrapnels.

No. 196 Vol. XVII.

10

10 °fKo I 0154 }
f0r sheU PraCtiCe MoW 250 -

The gnn carriage weighs 400k- (7 cwt. 3 qr. 14 lbs) plus, 20k. for the four canister

shot (14-1 lbs). The limber weighs 440 kil. (7 cwt. 6 qr. 18 lbs.) empty, and the ammu-

nition about 250 kil. (4 cwt. 3 qr. 19 lbs), together 690 to 700 k. (say 13 cwt. 8 qr. 3 lbs).

Weight of the whole system, 1465 kil. (28 cwt. 3 qr. 10 lbs). Each piece is drawn by

four horses.
H
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II. Ammunition.

5. The Ammunition for the 4 kilogramme rifled gun consists of—
Ogivo cylindrical shells, shown in sction, and side, and end eleva-

tion, in fig. 8, pi. 314.

Ogivo cylindrical shrapnel, do., do., fig 9.

Canister shot, do., do., figs. 10, 11, and 12.

Cartridges are shown in serge cases, in end and side elevation, in

figs. 13, 14, 15, and 16 of the subjoined wood engravings.

Tig. 13.

Fig. 14.

Fig. 15. Fig. IS.

The fuse hole of the projectile is in the axis of its figure ; its diameter

is
m 0225 (0 886 in.), and its front part is tapped.

Fig. 22.

Fv7 h—

-

2B

The priming tubes, being the same as for smooth bore guns, are

not shown.
Fuses for shells and shrapnels, are shown at figs. 17 to 21.

6. The shells are of cast iron. Their bottoms are flat, their after part

cylindrical, and their forward part ogive ; their point is flattened and
the flattening is eased off into the ogive curve by a small arc, (Fig. 8,

pi. 314.)

Fig 17

,..5..| | |

9 \-t~7 m~"Z~i I

?

.1

On the cylindrical part are nine tenons of sheet zinc, forced into

recesses intended for them in the cast iron; these recesses, the bottoms
of which are spherical convex segments, are m '004 (0'157 in.) deep and
are slightly widened towards the bottom.
The tenons are arranged in two rows in two planes perpendicular to

the axis of the shell. The anterior row is very nearly at the height of

the centre of gravity of the projectile, and consists of six tenons, the
posterior row only consists of three. The tenons of each row are at

equal distances from one another, and the aftermost ones are placed on
three spirals passing through the three alternate tenons of the foremost
row, and having exactly the same twist as the grooves of the canon.
The diameter of the projectile is between m 0850 (2'987 in.) and

0™0845 (2 951 in.) ; and its length, without counting the fuse plug, is

0°"165 (6
-5 in.), or about two calibres. The tenons or wings are

m 017 long (0'679 in.),
m-015 wide, and of a height or projection of

m 0045 (0-591 and 178 in.). The thickness of the cast iron at the
bottom and in the walls of the cylinder is, throughout, m 012 (0"473

in.). The thickness is greater at the point, so as to strengthen this

part.

The bottom and the cylindrical part of the projectile are softened into

one another, by an arc of a circle, so as to strengthen
the bottom. The loaded shell weighs 3"-960 (8'749

lbs.), and the bursting charge is t, 170 of musket
powder (0-374 lbs.)

7. The metal fuse plugs are made of an alloy of

lead, tin, and zinc, in equal parts ; they are cast in

a mould and finished in the lathe. (Figs. 17 and
18.)

They have a cylindrical bead of 0°"012 (0'472

in.) high, a narrowed part and a truncated conical

point. At the head and the point are two grooves
intended to receive the ligatures of the covers. The
head is also furnished with two holes for the points

of the key which serves to screw and unscrew the

fuse plugs.

The hole in the fuse plug is cylindrical, and there

is a cup in its upper part, or a truncated chamfered
opening, into which comes the leather washer for

the fuse (fig. 20) when this is placed in the plug.

The diameter of the bore is m G074 (0-291 in.),

and that of the touch hole at the lower end of the

bore, is m -005 (197 in.). The plug is covered on
top with a piece of parchment to prevent the intro-

duction of foreign bodies, and at bottom with a

piece of gauze doubled and previously prepared with
powder moistened in brandy. This latter cover

separates the bore of the plug from the bursting

charge of the shell. Under the head of the plug is

a leather washer, to better insure the tight closing

of the projectile.

8. The shrapnels are exteriorly of the same form
as the shells, except that in their cylindrical part

they have a hole for loading, closed by an iron

screw. (Seen at A, fig. 9, pi. 314.)

The diameter of the loading hole is m 017 (0670
in.), and its centre is

m 0475 (1-870 in.), from the

bottom of the projectile, on a line passing equidis-

tantly between two of the front tenons or wings.

The thickness of the metal at the bottom, and in the cylindrical walls,

is the same as in those for the shells, but the point is not reinforced,

and the diameter of the eye is made m 0265 (1043 in.).

The shrapnels contain on an average 69 leaden balls of 24 to the

pound, steadied by means of sand, and receive a bursting charge of
k-043 (0-094 lbs.) of musket powder.
The bursting charge is enclosed in a cylindrical box of tin plate of
m 026 (1-023 in.) in diameter. (Shown half-size in fig. 22.) This box

Fig. 19.
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is soldered to the fuse by means of a very fusible solder, and its length
is such that it touches the bottom of the projectile when the fuse is

properly screwed into the eye.

The shrapnel fuses are made in the same way, and have the same
total length as those for the shells, but the screwed part is shorter, and
the head is higher by m'042 (1-653 in.) (figs. 18 and 19.) The head is

cylindrical below, made thinner in the middle and thicker above. One of

tie two grooves intended for the ligatures of the caps is produced by this

swelling, and the other is at the point of the fuse. The holes for the
points of the key are in the cylindrical part of the head. The bore is

entirely similar to that of the shell fuses, and each fuse is furnished
with a copper ring. (Fig. 21.)

The balls and the sand are not introduced by the loading hole until

after the fuse and the box containing the burning charge are in their

places.

The weight of the shrapnel is o^OO (11-465 lbs.) The greater
height of the heads of the shrapnel fuses suffices to distinguish these
projectiles from the shells.

9. The canister shot are made of an iron cylinder, a composition
bottom, and a cover with an iron handle. (Figs. 10, 11, and 12, pi. 314.)

The cylinders are m-160 (6301 in.) high, and m'084 (3-307 in.)

in diameter; they are soldered, and on their lower portion have a ledge
on which the bottom is soldered ; this is composed of 3 parts of lead and
7 of tin. On top the cylinders finish with a fringed margin serving to

fix the cover.

Each canister receives

70 balls of 1-8

10 " of 1-18

14 " of 1-24

These 94 balls are made of an alloy of lead and tin in equal parts.

They are secured by pouring melted sulphur into the interstices.

The weight of the canister shit is 4k-850, (10-693 lbs.)

(To be continued in our next.)

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from page 63.)

It is not uninteresting to remark that we can get the two formulas
(44) and (45) at once, and very simply, from the mechanical properties
of the given system, without any differentiation of the equation (43).
Thus by the changing of x into x + d x, the momentum of tension
which is

—

wr'i'ifs, « r- b3 d- s
,
wr*b3 d? s ,~i zr~i becomes —-— -^^ + —

;
— d x.

6 ol dx2 6* dx% 6* dx*

If P now expresses the resultants of all the powers acting on the piece
N, E, of the strip in question, and p, their moment, from the point, N, so
that the first assumed momentum of tension is p, P, then this product
changes in the increasing of x to x + d x into the product (p—dx)P=?P— P d x. From this we have immediately

—

air'51 d3 s

6 a dz?
= — P

as representative of equation (44.)

If P' expresses the resultants of the powers acting in the point, N, of
the strip in question, per longitudinal unit ; then at the variation of x

into x + d x the quantity -=-| is changed into ~ + — d x ; whilstax ax*
the quantity, P, is changed into P — P' d x.
once

—

w3 b3 d' 3 p/
6 a dx1

which equation is identical with (45).
Let us now, for the sake of abbreviation, put

From this we have at

,/3« V3«

From this, equation, (45) becomes

(46.)

(47.)

Or if we put -^ — s = y, it follows that

r a»= -f-v
d*_s__d*j/
dxl dar1

d^j
4 a4 (48.)

The integral of this linear differential equation of the fourth order, with
constant co-efficients, has, as is well-known, the form

W,X, W3 x ,
W3 x , Wi x

y= c,e + c2 e + c3 e + ct e

so that

r q
S =b f W

t
X , V>« X , W3 X ,

' c, e + ca e + c3 e + Wi x\
ct e \ (49.1

Here c,, C2, c3 , Cj, are four constants, to be fixed by the secondary con-
ditions of the problem, but the quantities, w

tl
w2 , w3t Wi, represent the

four roots of the biquadratic equation

—

jo 1 = — 4 ai

It is embraced, any one of these four quantities-

—

w = a -j/2 ^/—

1

wherein V— 1 can take each of its four values

—

Vi + Vi V=l, Vi— Vi ^zrh— Vi + V\ V =H,—Vi—V

h

V/zri

if we express, for abbreviation's sake, the imaginary quantity, V — 1

by i, we have, from what precedes,

tfli = 1 + i

w3 = — 1 + i

w2 = 1 — i ~\

Wi = — 1 — i)

(49.a)

which values are to be substituted in equation (49).

Now we can pass on to the definitions of the constants, c,, <h, <h, Ct
As this must be done by the secondary conditions of the problem, we
must now make a classification, one by one, of the cases coming under
our consideration. However, before we begin the calculation, we will

let the four differential co-efficients of s (to which we shall have often

recourse) follow here. According to equation (49.) we have

—

_ rq (w,x , WiX ,
W3X . w.ix\ ,.„.

c, e ' +«,( +c3 e + Cie \ . (49.)

d 8 f W,X, U>2 X , U!S X
,

U'i X\ ...
,-5— = — Ic, w,e +c2 Wse + c3 m>3 e +CiWie I (oO.)

i1 « / , i».x . , w»x
,

„ ro3 x j. u\x\ ,„, .

j—j=— IC|W| e +C2W2 e +(|»i e +ct Wi
x
e I (ol.)

d3 s ( , w,x
,

, u>z x
,

, w3 x ,
, Wi x\ ,.„ .

y-^= — (C|!C|
3
s +c2 hjs e +cs Wi 3

e + Civile \ (52.)

. / w, x
,

WiX ,
«!s X ,

iVi x\ r a , , „ .— ia lc,e + (he +c3 e +c4 e I = -J— s (53.)
dU
dx*

In all these equations, the quantities, wlt Wi, w3l wti have the values
from (49a).

Farther, we remark, once for all, that on account of the relation

existing between s and
f,

the demand that any differential co-efficient

of t, for example the first ^- = to tang, a, or the second -j—= = -=r
' ' dx da;2 R

should be equal to zero, amounts to the same thing as if the relative

differential co-efficient of s should become equal to zero.

Finally, we notice that the quantities, ci. Cj, c3, d, are to be deter-

mined by four equations. On this account the elimination, although in

itself very simple, is, by reason of the bulk of the calculation, very
troublesome. \Ve must, therefore, try to simplify the operation, and
especially take care that our calculation, resulting in complex numbers,
give such, as we may in our farther progress, use with advantage.
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To this end let us notice that when four unknown quantities, xu xlt

Xs, xt _ are to be ascertained by four equations of the following form

—

ii x, + di x% + a3 x3 + a4 x.t =: d

i, x, + 62 x2 + h x3 + 64 Xi = b

c, x, + c2 x2 + e3 Xi + d Xi= o

<7, x, + dn xi + rf3 ^3 + a^ a.-4 =: du

wc can likewise put

x, = N '

Z,

N

These four expressions have a common denominator, N, calculable

after the following formula :

—

N = ( aj b2 — a2 bt ) ( c? dt— ct d3 ) — ( at c2 — a2 d ) ( b3 rf4 — it rf3 )

+ ( «i <^2— a2 61 )
(bs Ci — 64 r3 ) + ( 64 c2 — b2 ci) ( a3 a^— <*, ds )

—
( bi d2

— b2 rfj
) (as ct — a4 cj ) + (cx d2 — c2 dt ) ( as bt — a t bz ).

As concerns the first numerator, Z
Zi

it

—

Zi = <-/-
j
— 6 { as dt — ci ds ) + c„ (bidi — b4 d3 )— d (b3 Ct — 64 c3 ) I

+ 62 I «o (
c» di— ct d3 )

— c ( a3 dt — atdj) + da ( a3 c4 — «4 c3 )

+ C-. I — a (

6

3 d4 — 64 d3 ) + &„ (

a

3 d4 — ct4 cfc ) — d
(
a3 bt — at b3 )

+ ^2 ff
( h ct— 64 c3 ) — 6 (

a

3 c4 -«4Cj) + cu ( a-, 64 — d-4 b3 )

The second numerator is Z3| found from the first, Z,, by changing the
index 1 for 2.

The third numerator, Z
3| is found from the first, Zj, by changing I, 2,

3, 4 respectively, for 3, 4, 1, 2.

The fourth numerator, Z4 , is found from the third, Z
3i
by changing the

index 3 for 4. If we want to find the numerator, Zt , immediately from
the first, Zl we have only to change the index 1 for 4 ; however, the
working out of Zs presents the opportunity to make use of a greater
number of quantities, already calculated.

Finally, in order to work out the calculation in question, a table of the
several combinations occurring in the quantities, Wi, w2t w3l u>t may be
produced in something like the following form :

—

u\ = — m= (1 + *) a w»z= — w3 = (1 — i) a
Wi + W2 = — ( «'s + W4 ) — 2 a

u\ + W3= — ( «>2 + Wt ) = 2 a i

Vh + Wt= w2 + ic3=
Wt — w2= w3

— U't= 2 a i

Wi — w3 = Uh— v>t= 2 a

Wt — Wt = 2 (1 + i)a
«'

2 — «'
3 = 2 (1 — i) a

ic,"= — «>22 ^= — "V*= W42= 2 u= j

?t4=— w?= w?— wj>=— {wi— wi1
) = — (tv3-— Wt-) = 4

iv?— U't — ivf— w3 =
u>i K'2= — u\ «o3 = — m*i Wt =: w3 wt —2 a?

— Wt Wt = it's w3 = 2«!
i

1^2 w.f— w? W? — id" w? = ic3
2
ivi' —— «y* Wi — — w2

"
Wi —

4 a4

— u\ «'
2 w3 = w2 w3 Wt = 2 (1 — i) a?

— wt w2 Wi — Wt w3 tvt = 2 (1 + i) a?

IC{- Wf W? — — W4" M's2 «'4
2 = — «ft* W3

2
JDj

2 = -«2: I0j2 US- = —
8a5

i

Let us now proceed to

the classification of the
different cases existing in

our problem.
First, The tube is closed

at one end by a simple
band ; at the other end,
on the contrary, it is open
(%• 5).

The first condition, in

this case, is that for x =
the tension should be s = 0.

This gives us, according to

ViS - 5.

equation (40), the first conditional equation

Cl + C2 + c3 + Ci= —£ (54.)

The second condition consists in this, that for x — the moment

of flexure of the first transversal section, or the value of 55-, consequently,

also the value of -=—£ should be = 0. Thus, according to (51), we

haye—

Ct 2Ci2 + d iv? + c3 w3
z + Ct Wt2

(55.)

The same may be said of the last transversal section, therefore it must
d2

s
also for x = b have the value of =—, = 0. This gives the third conditional

equation

—

„ W2 l , „ W3 l , - Wtl
e, to, °e +c2 w2

2e * +csw3 -e + c4 u>4 ze =0 (56.)

But, finally, there is on the other side of the first end of the tube no
external power, Q, acting. The equation (44) therefore remains for

Q = 0. If we therefore put for s the general expression (49), and if we
take the integral for the limits x— o and x= l, then that equation

gives

—

(mr-^<"J-^-^<'''-')-^<'m '-')

= *,>, (> l- l) + ^ c2 (> l- l) + uV c3 (e"'
a l- l)

+ w^ Ct I

d* s(di s\ "3 i

j—j I , that is to say, the value of -7—

•

for x— o from (52), and if we find it equal to the preceding expression,

then we get the fourth conditional equation—

mi, I !02 I I.
, 3 'Pi 1

c, w
t
e + <?2 t"2

3
e " + c3 w3 e " + Ct Wt e (57)

From these four equations result (according to the auxiliary formula,

communicated before) values of c„ c: , c3 , Ct, in this form

—

, ,
. —2 al . —2 a I

i

r q 1 + i— e — 1 e
C'~ 26 %al —2al „ . .

',

rq 1 — i-
— 2 a I ,

. 2 a li
-e -fie

26 2al —2al „.„ ,
e — e — 2 sin 2 a I

r q
:

26 2 al
e

, ,
., 2 a I , . — 2 a I i

1 + 1 + e + te

2 al
2 sin 2 a I

. , 2al
,

. 2 ali
_ rq — 1 — 1 + e + 1 e

'~~2b 2 al —2al . „ ,
e — e — sin 2 a I

If we substitute these values in the formula (49), bringing the complex
quantities into a form in which the real are separated from the imagina-

ries, that is to say, putting quantities like I in the form

l
m

l
ni= l

m
(cos n + s sin n), we shall find that everything imaginary

disappears, and that the tension, s (which in the difference, a, of the
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anterior closing ring takes place in the circular transverse section of
the tube,) assumes the following value

-=¥{*+
( ax ,

— ax
) [sin a x + sin a (2 I— x)] — \_e — e

millionth of a milligramme in weight may be discovered by the eye.
Lithium has hitherto been deemed a very rare metal, but it is now

seen to be most
ax

,
a(2 I

2a/ -
e . +e

2 a I

According to equation (1), -S is the extension which would take place

in this tube if it were open at both ends. The factor of -fi in the pre-

ceding formula, therefore, marks the proportion existing between the
extension in a tube provided with a band, and the extension in a tube
with open ends.

Of especial importance is that value of the extension which takes place
at the open end of the tube, that is to say, for x = I; this one is—

= rj, ( 2 (e "
l+e~ a l

) sin a I- 2 («"
l-e~ a Q cos a I

2 a I — 2 a l—2s\n2al
e — e

(59.)

For 1= x this expression becomes = -A that is to say, the extension

on the open end approaches with the increasing length of the tube, that
value which would take place everywhere in a tube with two open ends.
But this approach does not take place uniformly, but periodically,

because the second part of the factor, included in brackets in equation
(59), is sometimes positive and sometimes negative. From this results
the remarkable fact that the extension, s, at the open end of the tube, is,

according to the length of it, sometimes greater and sometimes smaller

than the value -^ for the uniform expansion of a tube with both ends

open.

But such a change of the extension, s, not only takes place at the open
end of different tubes, but also at different points of one and the
same tube. For we easily see that the second part of the factor of
equation (58), included in brackets, becomes, by the increase of x,
alternately positive and negative. The periods are not of equal but of
variable length, and the length of period is in itself very small.
This we see from the fact that the triguometric function in equation
(58) always changes its sign as soon as the absciss, x, is changed by

t ,- ir Vrb—
.

But according to (46), — has the very small value , ,

... a V 3 as.

within which the exponential quantities in equation (58) change but
little, so that the length of the period can really not be different from
r V~rb

(To be continued).

SPECTRUM ANALYSIS.

A slsgclaely interesting discovery has been recently made by two
German chemists, of a mode of detecting the presence of very minute
portions of certain metals when in combination with other substances.
The result is that a new method of qualitative analysis has been invent-
ed, and the field which it discloses will doubtless prove to be vast as
well as curious. We propose to state shortly the method by which
these curious facts have been ascertained. It is well known that when
the light of a flame is transmitted through a glass prism, the spectrum
produced exhibits certain light transverse lines whenever certain metal-
lic substances are burnt in the flame, and that the same substance,
at the same temperature, always produces the same kind of line.

The lines in question are best seen when the temperature of the
flame is highest, and the light given out by it least. Now experi-
ment seemed to show that whatever be the combustible material
affording the flame, whatever may be the temperature of that flame,
and whatever salt of the metallic substance be employed, the posi-
tion of the bright lines in the spectrum was the same, and there-
fore characteristic of the given metal. Hence it was concluded
that the presence of the line3 on the spectrum might be regarded as
proof of the presence of the respective metals. For example, if a small
quantity of common salt, (chloride of sodium) be burnt, a bright yellow
line appears in the spectrum in a particular position. It has been
ascertained that an amount of sodium, less than the three-millionth part
of a milligramme, can be easily detected in this way, and thus it is seen
that thi3 is infinitely the most delicate test that can be applied to the
determination of sodium. Again, if a lithium compound be projected
into the flame, two sharply defined lines immediately make their appear-
ance, one being of a weak yellow, the other of a bright red. In this
way the presence of a quantity of carbonate of lithium, less than the

-x)_- a (2 l-x)l
cqs ax

\ widely distributed
> (58.) throughoutnature.

2al ) It is present in sea

water, in the ashes
of marine plants, in some spring water, in plants growing on certain
soils, in the milk of animals feeding on these plants, even in human
blood and muscular fibre. Minute quantities of potassium, strontium,
calcium and banium, may be similarly discovered. Only hold the end of

a cigar in the flame, and we shall at once see the yellow sodium line,

and two red lines characteristic of lithium and potassium.
It thus appears that the mineralogist has obtained a very simple

means of ascertaining the presence of extremely minute quantities of
certain constituents of rocks

;
quantities which could not otherwise be

detected are thus seen to be present ; and thus important aid is brought
to bear on the determination of weighty geological questions.

Another most singular result of this new method of analysis has been
the detection of new elementary substances, the existence of which had
not been previously imagined. When the residue of some evaporated
mineral water was burnt, the spectrum exhibited two blue lines, and
further investigation has led to the conclusion that these proceeded from
a fourth member of the group of alkaline metals, which has received the

name of ctesium. A similar examination of a stone called lepidolite,

from Moravia, has revealed the fact that there exists another alkaline

metal which has been named rubidium, from the red lines which its combus-
tion causes to appear in the spectrum. A metal which has received the
name of thallium, has been discovered, by reason of its producing a green
line in the spectrum. Other discoveries of the same nature may hereafter

be expected.

Another most interesting deduction remains to be Stated. If behind
a flame, in which one of the substances already mentioned is burning,

there be placed some source of intense light, an electric lamp for instance,

the bright lines of the spectrum are converted into dark lines, which
again become bright on the removal of the intense light. Now, every
one knows that the ordinary solar spectrum exhibits numerous
transverse dark lines ; and it has been inferred from theoretical con-

siderations that these dark lines are the result of the sun's luminous
atmosphere having behind it the sun's nucleus, possessing a still higher
degree of luminosity, and so converting the naturally bright lines of

the solar atmosphere into dark ones. That is to say, if that nucleus
were absent, the lines produced by the luminous atmosphere alone would
appear bright. Hence with the view of ascertaining the constitution of

the solar atmosphere, it was said that we have only to discover what
the substances are, which, when inflamed, will yield bright lines coincid-

ing with the dark lines of the solar spectrum. By pursuing this

inquiry it is concluded that lithium, sodium, and various other metals
are contained in the sun's atmosphere !

It cannot be admitted, however, that this conclusion is indubitable, for

according to the strict rules of logic we can only look upon it at

present as a plausible conjecture. There are certain facts respecting

the spectra of the vapours of hydrogen, nitrogen, mercury, and some
other metals, which the theory does not well explain. Furthermore, it

appears from experiments conducted by Professor Plucker, with gases
and vapours, which he rendered incandescent in a capillary tube by
means of an electric current, that the spectra change, if very high
temperatures are employed, so much so, that in some instances there is

no trace of the old spectrum. It is therefore clear that before physicists

can generalize on this subject, they must ascertain for each body the

changes which its spectrum undergoes at each successive elevation of

temperature.
We may here mention that Prof. Plucker has discovered that the

spectra of compound bodies in a gaseous state, when subjected to a high
temperature, indicate that decomposition into the ultimate elements has
taken place. Thus when carbonic acid was first subjected to examina-
tion, the spectrum obtained was that of carbonic oxide, in consequence
of the decomposition of the acid into carbon and carbonic oxide ; but if a
higher temperature is employed, the spectrum of oxygen is obtained by
reason of the decomposition of the carbonic oxide. Again, when
experimenting with the vapour of water, the spectrum of hydrogen was
first disclosed, but with a more powerful electrical discharge, the oxygen
spectrum was also seen. From such results as these, it is concluded

that by this method of analysis all the elements which compose a body
may be detected.

SPOKED AND DISC WHEELS—No. IV.

COMPARATIVE WEIGHT OP SPOKED AND DISC WHEELS.

If we compare one with the other wheels of om 92 in diameter, they
will be found to have the following weights :

—
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Wheels with single spokes, 133 kil.

" with double spokes, 181 "

" with disc centres, 130 "

and those of om 825 diameter

—

Wheels with double spokes, 154 kil.

" with disc centres, 110 "

the main weight of spoked wheels will therefore be

468
133 + 181 + 154: =156 kil.

that of disc wheels

—

130 + 110= ^= 120 kil.

(12)

(13)

(14)that is as 156 : 120, or as 15 : 10

Disc wheels beyond all doubt are destined in no long period to super-

sede those of the present construction : the employment of thin steel

tyres will also be rendered capable, by reason of their being tempered
without fear of altering in form, they being supported continuously in

their interior.

The doubts which have been entertained relatively to the solidity

of these tyres need no longer exist, according to the report of the

experiments carried out under a commission composed of M. Combes,
Laieux, and M. Couche.

This commission has proposed to reduce to one-half the thickness
of the tyres, which will enable them to be cast in steel with facility.

The conclusions of this report have been adopted by the Commission
centrale des machines a vapeur. It will be easily perceived how advan-
tageous it becomes to employ steel tyres, which will not quickly wear
out, for when their thickness is reduced to a centimetre, ('3937 inches)

as far as strength goes they will be equal to iron tyres of 20 millimetres
(•7860 inches) in thickness.

According to these conclusions the weight will be, for an axle with
wheels attached, of a diameter = lm 03= (40"462 inches), and with
straight spokes, 815 kilogrammes = (390'6 lbs.) ; and for the same axle

with disc wheels, of the same diameter and steel tyres, om 025 =
(984 275 inches) in thickness, the total Weight would be 645 kilo-

grammes = (1422'096 lbs.)

ON THE AMOUNT OF DDST LIFTED BT THE WHEELS OF RAILWAY CARRIAGES
AND WAGONS WHEN RUNNING.

It will not be contested, after what has been stated, but that disc
wheels are far superior in every way to those made with spokes, and, con-
sidering the grave objections judiciously raised against the latter, it

becomes a desirable matter that these should be transformed into disc
wheels, which change may be effected in two different ways, either of
which will permit the same wheels as at present existing to partake of
the advantages experimentally determined as belonging to disc wheels
for railway vehicles. One mode of effecting this change consists in

placing on each side or face of the wheel a thin disc of sheet iron or wood

;

these may be firmly held in place by bolts passing through both at
intervals ; or, instead of this, it may be preferable to fill the space
between the spokes by solid blocks of wood, held to the spokes by means
of iron studs. This mode of effecting the jointing is preferable to the
use of bolts and nuts, which are usually employed for approximately
similar purposes, from the fact that these frequently fall out in travel-
ling, becoming loosened by the centrifugal action of the wheel, and
shaken out of their places by the trepidation of the permanent way as
well as the train.

The dust raised does not only injure expensive carriages, but it pene-
trates the axle boxes, and frequently commits serious injury on the
journals and their bearings ; it is also excessively annoying to passen-
gers.

THE COST AND ECONOMY OF DTSC WHEELS.

As to first cost, disc wheels would be about the same as those with
spokes, and taking into account the economy in traction resulting
from their employment, which, putting it down at minimum, cannot but
be of immense importance, as may easily be seen by calculating the
number of trips run by each pair of wheels during a given period.
The disc wheels which have served for the above comparison with the

spoked ones, were furnished by "la Societe des forges de la Providence."

We have now brought to a close these comparisons between "spoked
and disc wheels," and trust that some of our English engineers may ere
long bestir themselves toward adopting an improvement which it appears
they have been too slow in discovering the advantages of. Disc wheels
of cast iron have long been in use upon the American railways, and
although it appears likely that these deductions of M. Martin were

made with regard to wrought iron discs, still it is very probable that

cast iron will ultimately be the material adopted for the purpose. Disc
wheels, it is true, have been in use in England for some considerable

length of time, the disc being formed of wooden segments under a
system patented by Mr Beattie, of the London and South Western
Railway, and the employment of which is largely extending ; we have
also frequently seen trucks and wagons with wooden disc wheels on
the Bristol and Exeter Line, but we do not believe that in either

case they were adopted for the reason of diminishing resistance to

traction, or any of the other advantages that are now shown to belong
to them.
We do not confine these remarks to the wheels of carriages, vans, and

wagons only—they are equally applicable to those of the locomotive itself,

and if the change proposed be ever adopted, it seems very probable that

the not unfrequent necessity of mending broken drivers may be quickly
obviated. It has long been seen that existing spoked driving wheels
are not at all suited for the increasing traffic on our railways ; many of

them are unable to endure the strain of a modern train. They were all

very well and good at their birth ; then the weight of the train was in

proportion to their rigidity, but nowadays we see ordinary trains four

and five times the weight they were ten or a dozen years ago—still we
have the same engines and same wheels set to do twice or thrice their

former amount of work. In a few cases, however, new wheels of

larger scantling have recently been introduced. This certainly is any-
thing but fair, and the requirements of the case must be met somehow
or other. Let us see how this shall best be done. Not very long ago
we were witness to a miserable blunder committed by the locomotive
superintendent on a certain English line of railway, and on whom the

proceeding reflects anything but credit, for had the results which were
likely to follow been seriously weighed beforehand, we can scarcely

venture to believe that such a gross mistake would have been perpe-

trated. The facts of the case are the following :—The company had a
limited number of engines, most of which were made some thirteen or

fourteen years ago, at a period when the trains they had to draw were
seldom more than one-half the weight and number of what they now
are, still the same engines were expected and set to do all this extra

amount of work ; the consequence was, that from the additional number
of journeys which they had to run, say nothing about the amount of

slipping of the driving wheels, caused by the heavy load, the tyres were
in a comparatively short time, loosened, and worn out—so much so, that

the annual expenses of repairs were largely increased by this item, at

the same time much loss was suffered by the engine itself having to lay

by the time during which the tyres were being turned up afresh, or

re-tyred, as the case might be. Thus so much capital was doing
nothing. How to obviate these recurrences was the problem to be

solved, and in what way was this done ? Heavy, that is thick tyres had
all along been used ; but it was thought that if these were increased in

thickness, and put on the wheels tighter than before, that the loosening

would be avoided, and that the wheels would ruD much longer without
being re-tyred ; but we shall presently see if this was practically the

result. Tyres of a monstrous thickness were ordered (we regret we
cannot state the exact dimensions, having missed our memoranda
respecting them ;) they were bored of little less interior diameter than
had been the practice before (with thinner tyres), and put upon wheels
about 6 ft. in diameter ; the consequence was, that after lifting the first

wheel out of the cooling cistern, the spokes, straight beforehand, were
found, each one, to be curved to do slight amount. This, however, was
passed over quite lightly, as if merely nothing of consequence, and so

several sets of drivers were similarly served. Some of them were, how-
ever, soon set to the crucial test. They had not been running many
weeks before the spokes became still more curved, and the wheels loose

in the tyres, the heavy weight of which, tumbling about on the wheels

when running, smashed them through and through every division

between every two adjoining spokes, and several of the spokes were also

broken ; in fact, many of the wheels, when the tyres were taken off,

fairly fell in pieces—and thus the last error was worse than the first.

All these alterations made with the view of saving expenditure ! Now,
we venture to state, that had due consideration been given to the

results which were likely to follow from such a proceeding, no such
course could have been entered upon by any person understanding what
he was about. The results were predicted by others, but no heed was
taken ; nevertheless it was not long afterwards discovered that the

despised prophecy was in reality too true. We have cited this instance

at some length, mainly because we think it right these things should be

made public, in order that others may be warned from running into such
or similar errors. We think it unnecessary to enter at further length

on this subject at present, and conclude by recommending urgent atten-

tion on the part of British engineers to the advantages resulting from
the employment of disc wheels for railway purposes ; still it must be

remembered that the results which followed from above named proceed-

ings would have occurred with a wheel of any make, provided the tyre

was constructed of sufficient section and put on tight enough to crush the

interior, which must have given way in some shape.
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PAPER ON FOUNDATIONS FOR CHIMNEYS, BLAST
FURNACES, HEAVY MACHINERY, &c.

By Jeremiah Head, Engineer, Stockton-on-Tees.

Iarge works, such as blast furnaces, rolling mills, &c, are generally-

sought to be erected, other things being equal, on the banks of a navi-

gable river. The advantage of a private wharf is the reason for

preference given to such sites.

The Clyde, Tyne, 'Wear, Tees, Humber, Thames, Avon, and Mersey,
have each of them their

banks studded more or

less with manufactories.

Most of these works
have erections requiring
sound and immovable
foundations, as, for in-

stance, tall chimneys,
furnaces, and heavy
machinery, and it fre-

quently happens that the

banks of rivers afford

only the very worst of

foundations.

Take the Tees, for in-

stance, the heart of the
Cleveland district, and
the banks of which are
becoming rapidly dispos-

ed of as sites for various
iron works. The south
hank consists mostly of

an extensive flat marsh,
in many parts as much
as four feet below the
level of spring tides,

which are kept in check
by an artificial bank. A
section of the strata gives
usually a crust of four or

five feet of alluvial clay,

iu all probability gradu-
ally deposited by floods

from the river. Below
the clay we have from five feet upwards of peat, containing trunks of

trees which have known other days. Below that again, down to from
twenty to thirty feet, we find a soft bluish silt, incapable of affording a

foundation. At twenty to thirty feet

there is often either good clay or a
bard sand, either of which are suffi-

cient to satisfy the most fastidious
engineer.

It is then from this depth, of from
twenty to thirty feet, that we must
support our fabric.

dhere are two ways commonly in

vogue for obtaining a foundation from
this substratum. The one is to exca-
vate down to it and fill up entirely or
partly with solid concrete, (see fig. 1.)

the other is to pile, (see fig. 2.)

Both these methods are attended
with disadvantages. In the former,
the ground in the above-named local-

ity is, as vulgarly termed, " rotten "

to such a degree, t,hat a batter of one
to one is necessary to prevent land
slips, and should it he in the winter
season, even this is insufficient. This
is supposing that a foundation of, say
not less than twenty-five feet diameter
upon the substratum as for a chimney
is necessary. If that substratum be
twenty feet below the surface, the
excavation must be 20 + 20 + 25 or
65 feet diameter at the top, which
gives about 3£ times the solid content
of what would be necessary if we
could make the excavation twenty-
five feet at the top and dig perpen-

dicularly down without batter.

If the excavation is filled up with solid concrete, there is the draw-
back of the expense of 3£ times as much as is actually necessary,

Tig. 2.
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as the overhanging parts, a a (fig. 1.), take a bearing only on the
" rotten " soil, which we suppose at starting is not to be trusted.

And if we build a solid cylinder of concrete, equal in area to the

bottom of the excavation, and with perpendicular sides, then soil must
be filled in all round, doubling the account for excavation of the parts

A a, or in figures making it 3£ less, 1 = 2£ X 2 = 6 times the con-
tent of the solid cylinder b, i.e. five times more than is necessary.

And yet we cannot get the 25 feet circle upon the solid substratum
without all this extra labour upon this system. Another objection is

the form of this kind of foundation. According to all mechanical
principles the base of any structure should be the broadest part, the

work gradually narrowing as it ascends, like a basin with its open side

downwards.
But on this plan, from the difficulty in excavating in any other way,

the foundation has to assume the form of a basin with its open side

upwards, and hence should there be any irregularity of weight, or

position of the superstructure, there cquld hardly be a worse form to

resist a tendency to roll. Piling, which is the method of securing a

good foundation generally preferred in such cases, is liable to the fol-

lowing objections, viz :

—

1st—It is very expensive, and if the piles are required of a greater

length than about 35 feet, they are often difficult to obtain at any
price.

2nd—If the pile heads project above the surface they are liable to

decay at the surface line. If the concrete, usually placed about their

heads and crowntrees to keep them in position, be upon rotten ground,

as in the case assumed, it frequently subsides, tearing itself away from

the crowntrees, and leaving the pile heads liable to decay.

If flues, kilns, or stoves pass near them, the crowntrees are apt to

get charred or burned, letting down the superstructures. A case of

several air stoves, for blast furnaces, being rebuilt from this cause, has

lately come under the writer's notice.

To obviate these difficulties, the writer would submit a plan which he

has patented, and believes to be new, having never seen or heard of it

before.

Although it is not practicable to dig down 20 feet in "rotten"

ground, to obtain a circle of 25 feet diameter, and upwards, without

allowing so much batter as to increase the cost of excavation most
materially; it has been found by experiment perfectly possible to sink a

well of, say 6 to 8 feet diameter, perpendicularly down to that depth,

without any fear of land slips.

The circle is so small that the surrounding strata, pressing together,

feel the resistance of the arch form, and neutralize one another.

It is proposed, then, to take advantage of this fact, to make the

foundations of a series of wells, dug one by one, in order to keep the

work perfectly under control, and filled up with concrete or slag wall-

ing, i.e., rough rubble walling, formed with lumps of blast furnace

slag, a material greatly abounding in the above locality. If a greater

depth than 24 feet, or if the nature of the stratum renders it necessary

at a less depth, it is recommended to make the wells square, with two
planks at each corner, placed vertically, each taking a side of the

corner ; these planks to be strutted at intervals in the depth

;

they are to be hammered down as the work proceeds, and drawn
out as the concrete rises. An immediate stage, with an extra hand
upon it, will lift all the soil down to a

depth of, say, 12 feet, below which a jack- Kg. 3.

roll and buckets will be necessary. Near
the bottom it is recommended to widen
the base of the excavation slightly, in

order to increase the footing of the con-

crete pillar. It is obvious, that by this

plan, instead of the foundation being

firmest under the centre of the chimney,

or other structure, forming a pivot upon
which it might tend to work, the concrete

pillars may be disposed more at the

corners, forming a spreading base which
is the desired end to obtain.

The platform on which to commence
building would, on this system, be formed
also of concrete or slag walling, say, five

feet thick, and moulded in the following

manner :—The wells having been filled

up to A, fig 3, within, say, 6 or 8 feet of

the basa line of the structure, they would
then be widened out, working from a
round section into a square one, if a round
section has been adopted. The inter-

mediate soil must then be cut into the

form of the soffit of a ground arch, and

the concrete made up to the ground line

in the form shown in fig. 3. '

This foundation, besides the advantages of easy execution, wide

'Lint
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spread base, and minimum cost, possesses the very great one of being

formed only of imperishable materials.

We will now compare the costs of foundations on the three different

plans for a chimney, say 500 tons in weight, where the substratum was
20 feet deep.

1st

—

Solid Concrete Foundation, 25 feet diameter at bottom, 65
feet at top, and 20 feet deep— (fig. 1.)

Excavation, 1272 cubic yards, at 7|d £39 15
Cylinder of concrete, 25 feet diameter and 20 feet

deep, 363 cubic yards, at 3s 6d, 63 10 G
1272—363=909 cubic yards, at 7d£, for filling up
round concrete, ... ... ... ... ... 28

Pumping, say ... ... ... ... ... 20

2nd

—

Pile Foundation— (fig. 2.)

10 piles, 30 feet long, at 6s each driver,

Crowntrees, 260 feet, at 2s,

3 planking overtops, 1056 feet, at 4d,

Excavation, 274 3'ards, at 7id,

Concrete, 182 yards, at 3s Gd,

Spikes,

Use of pile driver, say

£151 5 6

£18
26
17 12
8 11 3

31 17

10
3

£135 10 3

If the under crowntrees alone were whole timbers, and the upper
ones half timbers, C inches apart, thus forming the platform, and doing

away with three inches planking, a better job would be made, but the

cost, £144.
3rd

—

Arched Foundation— (fig. 3.)

9 wells, 6 feet diameter, each 21 cubic yards,

platform 30 feet square and 5 feet deep, say 300
yards of excavation, at 7£ d ... £ 9 7 6

300 yards of concrete or slag walling, 52 10
Tumping, say at 3s 6d, 18
Labour for jack-roll, say ... ... ... ... 6

.£'84 17 6

It thus appears that the arched system, besides the advantages of

better mechanical form and imperishability, would cost in the case

assumed little more than half as much as either of the usual methods.
In some cases it may be advisable to carry out the same principle

by excavating in deep trenches, either in straight lines or in circles,

and filling up and arching over, as explained above. An annular exca-

vation, with, perhaps, a single massive pillar in the middle, is partic-

ularly recommended where there is not room for an extended base on
pillars, as, for instance, two or more blast furnaces close together. The
excavation while in progress is strutted from side to side to prevent it

falling in, and is filled up with concrete or slag walling as it advances.

ON THE METAL INDIUM AND RECENT DISCOVERIES ON
SPECTRUM ANALYSIS.

HY rROFESSOR ROSCOE, F.R.S.

Since the spring of 1862, when the speaker delivered a course of three
lectures in this institution on the Spectrum Discoveries, much has been
done to increase our knowledge of Spectrum Analysis, but the whole
subject is still in its infancy, and the further we advance the more we
find remains to be known.
No less than four new elementary bodies have already been discovered

by means of Spectrum Analysis : Caesium and Eubidium, by Bunsen
;

Thallium, by Mr Crookes ; and Indium, by Eeich and Richter, of
Freiberg; whilst the foundations of Solar Chemistry, laid by Kirchhoff,
have been rendered more secure by the observations of Cooke, in
America ; Donati, in Italy ; and Miller and Huggins, in England.

Ca?sium and rubidium were at first only found in one or two
mineral waters ; they have since been shown to be widely distributed
in the vegetable as well as in the mineral kingdom ; they have been
obtained in considerable quantities from the beet-root salt, and found in

the ashes of tea and coffee, thus proving that they occur commonly in
soil ; whilst, quite recently, M. Pisani has found that a mineral, called
pollux, occurring in Elba, contains 34 per cent, of caesium, this metal
having been mistaken for potash in the analyses which had previously
been made of this substance. Thallium and its compounds have been
obtained in large quantities, and their properties fully investigated by
Crookes and Lamy, whilst this metal has not only been found in iron
pyrites, but also in large quantities by Schrotter, in the mica of Zinn-
wald, and in lepidolite, from Moravia. Thallium has been shown by

Boettger to occur together with caesium and rubidium in the mineral
water of Nauheim, near Frankfort ; Boettger has, moreover, shown that
thallium is contained in the vegetable kingdom, he has found it in the
yeast of the vinous fermentation ; so that thallium exists in wine ; also
in treacle, tobacco, and chicory. If 4 lbs. of any of these substances
are employed, a sufficient quantity of thallium can be obtained as the
double platinum-chloride to enable its presence to be easily detected.

Professor Bunsen has informed the speaker that he has found a mother
liquor from the Hartz, which contains so much thallium, that the
iodide can be obtained by direct precipitation in quantity at the rate

of 10s. per lb. The speaker exhibited the spectrum of the Nauheim
salt, which contains the three new elements ; the spectrum of each
metal is well seen by placing the mixed platino-chlorides in the
electric arc.

Drs Reich and Richter, of Freiberg, in Saxony, have lately discovered
a fourth new metal in the Freiberg zinc blende.* This metal has
been termed Indium, from the two splendid indigo-blue lines which
characterize its spectrum. Through the kindness of Profesor Richter,
the speaker had been placed in possession of a few grains of this

new metal, the spectrum of which was exhibited by the electric

lamp. In its chemical relations it resembles zinc, with which it is asso-

ciated in nature ; the metal can be reduced before the blowpipe to a
malleable bead, when it forms a soft, ductile bead, which imparts streaks
to paper on rubbing, and possesses a colour lighter than that of lead,

being about the same as that of tin. The metallic bead dissolves in hydro-
chloric acid with the evolution of hydrogen. The oxids of indium is

formed as a yellow fusible incrustation when the metal is heated before

the blowpipe on charcoal. Indium differs from zinc in the insolubility

of the hydrated oxide in excess of both ammonia and caustic potash.
This new element may be separated from all the known metals by pre-

cipitating its sulphide in alkaline solution, and by throwing down the

hj'drated oxide first with ammonia and then with caustic potash ; and,

lastly, by precipitating the iron with dilute solution, of bicarbonate of

sodium. The hydrated oxide of indium then remains in solution in

the pure state. Indium may be readily detected when present in its

pure compounds by the deep purple tint which these impart to flame.

The characteristic lines are, however, best seen when a small bead of

indium salt is placed between two poles, from which aD electric spark
passes; the lines In a. and In /S fall respectively upon divisions 107 5,

and 140 of the photographic scale of the spectroscope, when Na = DO,

and Sr 2 =: 100'5. Up to the present time indium has been only found
in the very smallest quantity, and hence the atomic weight of the metal
and the composition of its salts have not yet been determined ; in fact,

the speaker was led to infer that Professor Richter sent him nearly all

the compound of the metal remaining from the investigation of its

properties, for the purpose of illustrating this discourse. It has only as

yet been detected in the zinc blende of Freiberg; but it will, doubtless,

soon be discovered in larger quantities, and its compounds more closely

studied.

As regards the spectra of the well-known metals, our knowledge has
been much increased by the publication of the second series of Kirchhoff's

maps of the solar spectrum and the spectra of the chemical elements
(Macmillan and Co). In these Kirchhoff has marked the position of

the bright lines of no less than thirty metals, and indicated those which,
as they coincide with a dark solar line, reveal the presence of the par-

ticular metal in the sun's atmosphere. Kirchhoff's maps now embrace
the whole of the visible spectrum from the line A in the extreme red,

to the line G in the indigo ; beyond these limits the intensity of the

light passing through his three prisms became too slight to enable him
to draw the lines. The observations thus made of coincidences of me-
tallic with solar lines in the red and indigo portions of the spectrum,

confirm the conclusions drawn by Kirchhoff from his earlier obser-

vations, with the exception of the presence of potassium. This metal

is not seen in the solar atmosphere, the potassium red line is not coin-

cident with the solar line A, as it was supposed to be, nor with any
other dark solar line. No metal, in addition to those previously ob-

served, was found to possess lines coincident with solar lines, and hence

the number of bodies known to be present in the sun has not been
increased.

The experiments of Mr Huggins on the spectra of the metallic

elements, made with an instrument of six prisms although not yet

published in full, promise to add greatly to our knowledge on this

subject : one interesting observation may be cited, viz., that the

spectrum of sodium has been found to contain three pairs of lines in

addition to those corresponding to the dark double line d, and that these

also coincide with dark solar lines, adding to the evidence previously

possessed of the existence of sodium in the sun. The audience had
been already made acquainted with Dr Miller's important researches

on the photographic spectra of the metals, and with the valuable

observations made by himself and Mr Huggins on the spectra of the

fixed stars. Connected with this part of the subject may be men-

* Phil. Mag. for March, 18G4. Series 4, vol. xxvii. p. 199.
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tioned Professor Stokes's interesting investigation on the long spec-

trum of the electric spark, in which he shows that the vapour of certain

metals, such as iron and magnesium, when heated by the passage

of an electric spark, emit rays of so high a degree of refrangibility,

that thev are situated at a distance from the lines H, ten times as great

as that of the whole visible spectrum from a to H. These highly

refrangible rays only become visible at the highest temperatures, and

thev are not seen in the solar spectrum, although the less refrangible

iron and magnesium lines are present. Hence it has been suggested

that the temperature of the sun must be lower than that of the electric

spark in which these lines are developed. This conclusion appears

legitimate only if we know that these rays of high refrangibility are

not absorbed "in passing through our atmosphere; and an investigation

of great interest here presents itself for those who ascend into the higher

regions of the atmosphere.

The observations of Dr Robinson upon metallic spectra have led this

astronomer to doubt the validity of some of the conclusions arrived at

by Kircbhoff concerning the existence of a separate and non-coincident

set of lines in the spectrum of each metal. It seems, however, that

Dr Robinson employed only one prism and a low magnifying power,

so that we must conclude that the observations from which he deduces

the coincidence of certain lines as proving their identity in several

metals, cannot impugn the results obtained by help of a larger instru-

ment of sufficient power to resolve these apparent coincidences.

The original statement made by Bunsen and Kirchhoff concerning

the spectra of the metals still remains unopposed by a single well-

established fact—the statement, namely, that when a metal is heated

up to a certain point, the spectrum of its incandescent vapour contains

a number cf fine bright lines which do not change their position

with increase of temperature, and are not coincident with the lines of

any other known substance. There is, however, no doubt of the fact

that in the spectra of certain metals or metallic compounds new lines

are developed by increase of temperature ; and also that certain

metals, as calcium, barium, and strontium, yield spectra of two kinds

;

one of these, seen at the lower temperature, and consisting of broad

bands, being resolved at a higher temperature into bright lines.

These bright lines do not undergo any further change on elevation of

temperature, and characterize the true metallic spectrum, whilst the

band-spectrum is probably produced by the incandescent vapour of a

metallic compound which is decomposed at a higher temperature.

Our knowledge of the spectra of the non-metallic elements is, as

yet, in a very incomplete state. To the researches of Pliicker, we are

especially indebted for information on this subject ; he has shown that

each metalloid possesses a peculiar and characteristic spectrum

;

hydrogen, for instance, yielding only three bright lines, all of which are

coincident with dark solar lines ; and nitrogen exhibiting a complicated

series of bands. Pliicker has lately come to the conclusion that many
non-metallic elementary bodies, and among them sulphur and nitrogen,

exhibit two distinctly different spectra when the temperature is altered,

in this respect resembling the metals of the alkaline earths. This

difference Pliicker ascribes to the existence of these elements in two
allotropic conditions.

A singular relation with regard to what have been termed the

carbon lines was observed by the speaker. It h;is been stated that

all the various forms of carbon compounds when in the state of incan-

descent gas, yield identical spectra. This proves not to be the case

;

the spectrum obtained from the flame of defiant gas is different from
that obtained by the electric discharge through a vacuum of the same
gas ; whilst the spark passing through a cyanogen vacuum produces a

spectrum identical with that of the defiant gas-flame, and through the

carbonic oxide vacuum a spectrum coincident with that of the spark

through defiant gas vacuum.
As an illustration of the application of abstract scientific principles

to useful practical purposes, the speaker stated that he had lately applied

spectrum analysis to the manufacture of steel by the Bessemer process.

One of the great drawbacks to the successful practical working of Mr
Bessemer's beautiful process for converting cast-iron directly into steel,

has been the difficulty of determining the exact point at which the blast

of air pnssing through the molten metal is to be stopped. The conver-
sion of five tons of cast-iron into cast-steel usually occupies from fifteen

to twenty, according to the varying conditions ofweather, quality of the

iron, strength of the blast, &c. If the blast be continued for ten seconds
after the proper point has been attained, or if it be discontinued ten

seconds before that point i3 reached, the charge becomes either so viscid

that it cannot be poured from the converting vessel into the moulds, or

it contains so much carbon as to crumble under the hammer. Up to the

present time, the manufacturer has judged of the condition of the metal
by the general appearance of the flame which issues from the mouth of

the converting vessel. Long experience enables the workman thus to

detect, with more or less exactitude, the point at which the blast must
be cut off. It appeared to the speaker that an examination of the
spectrum of this flame might render it possible to determine this point

with scientific accuracy, and that thus an insight might be gained into

Uo. 196.—Vol. XVH.

the somewhat complicated chemical changes which occur in this con-
version of cast-iron into steel. At the request of Messrs John Brown
and Co., of the Atlas Works, Sheffield, the speaker investigated the
subject, and succeeded in obtaining very satisfactory and interesting
results. The instrument employed was an ordinary Steinheil's spectro-
scope, furnished with photographic scale and lamp, and provided with a
convenient arrangement for directing the tube carrying the slit towards
any wished-for part of the flame, and for clamping the whole instrument
in the required position. By help of such an arrangement the spectrum
of the flame can be most readily observed, and the changes which period-
ically occur can be most accurately noted.
The light which is given off by the flame in this process is most

intense ; indeed, a more magnificent example of combustion in oxygen
cannot be imagined—and a cursory examination of the flame spectrum
in its various phases reveals complicated masses of dark absorption
bands and bright fines, showing that a variety of substances are present
in the flame in the state of incandescent gas. By a simultaneous
comparison of these lines in the flame-spectrum with the well-known
spectra of certain elementary bodies, the speaker has succeeded in
detecting the presence of the following substances in the Bessemer
flame :—Sodium, potassium, lithium, iron, carbon, phosphorous, hydro-
gen, and nitrogen.

A further investigation with an instrument of higher dispersive and
magnifying powers than that employed, will doubtless add to the above
list ; and an accurate and prolonged study of this spectrum will pro-
bably yield very important information respecting the nature of the
reactions occurring within the vessel. Already the investigation is so
far advanced from the point in the condition of the metal at which it

has been found necessary to stop the blast can be ascertained with pre-
cision ; and thus, by the application of the principles of Spectrum
Analysis, that which previously depended on the quickness of vision of
a skilled eye has become a matter of exact scientific observation.

Another interesting practical application of our knowledge concern-
ing the properties of the kind of light which certain bodies emit when
heated, is the employment of the light evolved by burning magnesium
wire for photographic purposes. The spectrum of this light is exceed-
ingly rich in violet and ultra-violet rays, due partly to the incandescent
vapour of magnesium, and partly to the intensely-heated magnesia
formed by the combustion. Professor Bunsen and the speaker in 1859
determined the chemically active power possessed by this light, and
compared it with that of the sun ; and they suggested the application

of this light for the purpose of photography. They showed* that a
burning surface of magnesium wire, which, seen from a point at the
sea's level, has an apparent magnitude equal to that of the sun, effects

on that point the same chemical action as the sun would do if shining
from a cloudless sky at a height of 9° 53' above the horizon. On
comparing the visible brightness of these two sources of light, it was
found that the brightness of the sun's disc, as measured by the eye, is

5247 times as great as that of burning magnesium wire when the "sun's

zenith distance is 67° 22'; whilst at the same zenith distance the sun's
chemical brightness is only 366 times as great. Hence the value of

this light as a source of the chemically active rays for photographic
purposes becomes at once apparent.

Professor Bunsen and the speaker state in the memoir above referred

to, that, "the steady and equable light evolved by magnesium wire,

burning in the air, and the immense chemical action thus produced;
render this source of light valuable as a simple means of obtaining a
given amount of chemical illumination, and that the combustion of

this metal constitutes so definite and simple a source of light for the
purpose of photo-chemical measurement, that the wide distribution of

magnesium becomes desirable. The application of this metal as a
source of light may even become of technical importance. A burning
magnesium wire of the thickness of 0'297 millimetre, evolves, accord-
ing to the measurement we have made, as much light as 74 stearine

candles of which five go to the pound. If this light lasted one minute,
0'987 metre of wire, weighing 0'120 grammes, would be burnt. In
order to produce a light equal to 74 candles burning for ten hours,
whereby about 20 lbs. of stearine is consumed, 722 grammes (2J ounces)
of magnesium would be required. The magnesium wire can Be easily

prepared by forcing out the metal from a heated steel press having a fine

opening at bottom ; this wire might be rolled up in coils on a spindle,

which could be made to revolve by clockwoik, and thus the end of the
wire, guided, by passing through a groove or between rollers, could be
continually pushed forward into a gas or spirit lamp flame in which it

would burn."
It afforded the speaker great pleasure to state that the foregoing

suggestion had now been actually carried out. Mr Edward Sonstadt
has succeeded in preparing magnesium on the large scale, and great
credit is due to this gentleman for the able manner in which he has
brought the difficult subject of the metallurgy of magnesium to its

present very satisfactory position.

* Phil. Trans. 185D, p. 920.
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Some fine specimens of crude and distilled magnesium, weighing 3 lbs.,

were exhibited as manufactured by Mr Sonstadt's process, by Messrs

Mellor & Co. of Manchester.

The wire is now to be had at the comparatively low rate of 3d. per

foot ; * and half-an-inch of the wire evolves on burning light enough to

transfer a positive image to a dry collodion plate ; whilst by the com-
bustion of 10 grains a perfect photographic portrait may be taken,

so that the speaker believed that for photographic purposes alone the

magnesium light will prove most important. The photochemical

.ower of the light was illustrated by taking a portrait during the

discourse. In doing this the speaker was aided by Mr Brothers,

photographer of Manchester, who was the first to use the light for

portraiture.

[H. E. R.]

SCOTTISH ENGINEERING AND SHIPBUILDING.

Last month, (May), there were despatched from the Clyde for China, two
steamers, the Teen Chung, built by Messrs Robert Duncan & Co., and the

Vulcan, built by Messrs Lawrence Hill & Co., Port-Glasgow. These
vessels belong to the China and Japan Steam Navigation Co., and
are 130 feet length of keel, 22 feet beam, and 10 feet 6 inches depth of

hold, and are fitted up to carry passengers, cargo, and to act as tug

steamers. They are both engined by Messrs James Howden & Co.,

Scotland Street Engine Works, Glasgow, with an improved design of

grasshopper lever engines of 90 nominal horse-power, patented by Mr
Howden, and which deserve some notice. In these engines, the power,

instead of being transmitted from the cylinders to the crank by cross-

heads, and side rods, to two levers, one ou each side of the cylinder,

and then by links and crossheads and centre stalk forming the connect-

ing rod, as is required by the usual arrangements of grasshopper and
side lever engines, the cylinders are inverted, and the piston is put in direct

communication with a single lever underneath, whilst the connecting-rod

composed of a single bar passes direct between the lever and crank pin,

thus saving all the joints and rods of the present styles of marine
engines. This patent includes a system of mechanism for disconnecting

for side lever engines, which will doubtless prove a great improvement.
The engines in the Teen Chung and the Vulcan, are fitted with

surface condensers, and have disconnecting gear, and we believe they

are very economical in fuel.

It may be noticed also that the inverted cylinder arrangement allows

of a very compact and symmetrical design.

The United Kingdom Telegraph Company has at last established itself

at Glasgow, and undertakes to convey messages within the Kingdom at

a universal rate.—Is each. The directors of the company have secured

the exclusive patent right for Hughes' type instrument, which prints

the messages in Roman type, using but one wire, which, with each
wave of electricity, prints a complete letter. In addition to Hughes'
system, the United Kingdom Company has adopted Messrs Siemens and
Halske's printing and relay system, by which all important towns are

put in direct communication, thereby preventing the delay of retrans-

mission, and also reducing the number of errors to a minimum. The
United Kingdom Company has been in operation two years and a-

lialf, and its trunk lines go to Liverpool, Manchester, Newcastle, Leeds,

Hull, Sheffield, Birmingham, Wolverhampton, Oxford, Gloucester,

Penzance, Plymouth, London, Bradford, Chester, Halifax, Leith, Edin-

burgh, Sunderland, Stockton, and most of the principal towns in the

kingdom. As the establishes of a cheap and uniform rate the promoters

are likely to be fairly supported, and the proprietors in Glasgow alone

number over 200. The company entertains the idea of crossing the

Irish Channel as soon as the requisite capital and support are given.

No sooner had the Shilling Company opened their offices at Glasgow
than the other companies announced their intention of reducing to those

towns in which the Shilling Company has stations. It is clear that by
1868 or 1870 shilling telegrams will be universal. Professor Macquorn
Rankine has delivered the following report as to the instruments in the

observatory attached to the University of Glasgow :

— "1. The instru-

ments are in a highly satisfactory condition, especially the two principal

instruments, viz., the transit circle and the refracting equatorial. 2.

They are now being used in making a series of valuable observations,

which are recorded and reduced according to a proper and efficient

method. 3. The system of keeping correct time and transmitting it to

clocks at a distance is efficient and satisfactory. 4. It is much to be

wished that the observations were printed at the public expense."

With respect to Clyde shipbuilding, it may be noted that Mr David
Kinghorn, who, for twenty-five years, was in the employment of Messrs

Robert Napier & Sons, has been appointed general manager of the

recently established Clyde Engineering and Iron Shipbuilding Company
(Limited). The Medgauntlet steamer has made a satisfactory trial

trip ; she is built for the South American trade. A fine screw,

owned by Mr R. Little, has also made a trial trip. She is named the

* From Messrs Johnson and Matthey of Hatton Garden.

Macedon, and steamed out to sea at a smart rate, her engines working
very smoothly. She afterwards ran the measured distance at the rate
of 10$ knots per hour. This vessel was built by Messrs Charles Connell
& Co., Glasgow, and Messrs Caird & Co., of Greenock, supplied the
engines. Her dimensions are :—Length, 176ft. ; breadth of beam, 23ft.;

depth, 13|ft. Her engines are 52-horse power, and her gross tonnage
is 415 tons. Messrs Henderson, Coulborn, & Co., of Renfrew, have
launched a screw-steamer named the Egmont. The following are her
principal dimensions :—Length over all, 176ft. ; breadth, 25ft. ; depth,
12ft. 9in. She is to be fitted with a pair of diagonal oscillating engines
of 80 horse power, nominal, within the builders' new dock. She is in-

tended for the Panama and New Zealand trade, and will shortly be
ready for sea. The paddle steamer Little Hattie, the second of a series

of similar vessels building for a Liverpool firm by Messrs J. and G.
Thomson, proceeded down the river on her trial trip on Friday. She made
a very successful run, and is so arranged that she can steam with one or
more boilers, to suit the speed that may be wanted. To test her efficiency

she returned to Glasgow with half-boiler power, and in the river passed
and kept a-head of several well-known steamers. We have also to
mention the launch from the yard of Messrs Wm. Denny and Brothers,
of an iron screw-steamer named the Punjaub, of 1014 tons, builders'

measurement, for the British India Steam Navigation Company. This
is the fifth vessel of this size built by Messrs Denny for the same owners,
and a sixth is on the stocks. There are at present four large steamers
lying in the Leven, nearly ready for sea, and several others in a forward
state in the building yards. Messrs Caird & Co. have recently launched
from their east shipbuilding yard, a paddle-wheel steamer, which was
named the Mary. Her length is 220ft.; breadth, lift.; depth, lift.

She is to be fitted with a pair of oscillating engines of 150-horse power,
and is expected to attain a high rate of speed. An iron screw-steamer,
of 800 tons, built and engined by Messrs W. Simons & Co., was launched
on Saturday from the London Works, Renfrew. This fine vessel is

named the Madras. The cabin accommodation is specially designed
and ventilated for a warm climate, and the cabin and internal fittings

are of the most handsome description. The Madras is the property of
the British India Steam Navigation Company, will be commanded by
Captain Bowes, and is the fourth steamer built by this firm for the com-
pany. Messrs W. Denny and Brothers have launched from their upper
building yard a paddle-steamer of 868 tons, builders' measurement, and
which is to be supplied with engines of 200-horse power (nominal), by
Messrs R. Napier & Sons, Lancefield Foundry, Glasgow. This vessel,

which we believe is intended for the blockade running trade, was
named the Ella. Messrs Henderson, Coulborn, & Co., of Renfrew, have
launched a paddle-steamer, named the Alexander, the principal dimen-
sions of which are as follow :—Length, 160ft. ; breadth, 231t. ; depth,
8ft. The steamer will be fitted with a pair of diagonal oscillating engines,
of 60-horse power, nominal. A similar vessel, to be named the Michel,
will be launched by the same builders in a few days, both of which are
intended for Russia. A trial was lately made of the new saloon steamer
Chancellor in the Gareloch. Her speed averaged eighteen miles an hour.
The steamer is placed on the Glasgow and Lochlong station, and will run
in connection with the Edinburgh and Glasgow Railway and the steamers
on Lochlomond. Messrs A. and T. Inglis, of Pointhouse, have launched
a paddle steamer of 615 tons, builders' measurement, named the Caicarra,
the property of the Australasian Steam Navigation Company, and of
the following general dimensions :—Length, 205ft. ; breadth, 25ft.

;

depth moulded, 12-Jft., with full poop and topgallant forecastle.

Trial trips have been made by the paddle steamer Lady Young
and the twin-screw steamer Platypus, built by the same firm. The
Lady Young is 648 tons, builders' measurement, and is propelled

by oscillating engines of 140-horse power. Her length is 220ft.;

breadth of beam, 25ft. 6in. ; depth, 12ft. Gin. She has accommodation
for 50 first-class and 44 second-class passengers; and 22 first-class and
30 second-class passengers have secured berths in the steamer, which
sails for Queensland this month, carrying out mails. The Lady Young,
which will be under the command of Captain Patullo, under whose
superintendence Messrs Inglis have built four vessels for the same com-
pany, is a sister ship to the Lady Bowen, which left for Queensland on
the 1st of March. The trial was very satisfactory, the speed attained

by the Lady Young being 13J miles an hour. The Platypus, which is

also the property of the Queensland Steam Navigation Company, is a
twin or double screw-steamer, of the following dimensions :—Length,
140ft; breadth, 23ft. 6in. ; depth, lift. ; tonnage, b.m., 340.

With respect to railways, we may note that the counsel for the pro-

posed Glasgow and North British Railway have stated to a committee
of the House of Commons, that the main line would be forty-five miles

in length, with five miles and a half of bridges and approaches, and
three small junctions with Mouklands and other lines. Starting from
Glasgow, the line would run to Gartsherrie, at no great distance from
the Caledonian Railway. It would proceed through a rich mineral dis-

trict, and, crossing the Edinburgh and Glasgow line near Linlithgow,

would run into Edinburgh between that railway and the Forth. It was
also proposed, in connection with the new line from Edinburgh to Perth,
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to erect a bridge over the Forth at Queensferry. That bridge, which

iru>ht also be used by other companies, -would be two miles three fur-

lono-s in length, 125 feet above low water, with two spans of 600ft., two

of 100ft., and forty-four of 200ft. The estimate for the whole line was

£1,850,000, of which the bridge would take £550,000.

RECENT PATENTS.

IMPROVEMENTS EN THE PERMANENT WAY OF RAILWAYS.

Rupel Attken, London,.—Patent dated October 12, 1863.

Tins invention relates to an improved construction of combined metal

sleeper and chair, and to an improved mode of securing the rails thereto.

According to this invention, the sleeper chair, which, m general outline,

may referable the sleeper chair commonly kuown as " Greave s Pot

Sleeper "
is cast in two parts, each part having a chair jaw cast thereon,

and provided with lugs on the inner under surface, with a key-way or

hole running through them parallel with and beneath the rail. Ihe two

halves of the chair are tightened up against the opposite sides ot the

rail and the opposite halves of the sleeper are held together by driv-

ing a key or keys into the key-way, made in the lugs on each half of the

slsfiDGT

In order to obtain a certain amount of elasticity in the permanent

wav the key or keys may be made of steel, and the lugs rounded

slightlv at those parts against which the key or keys bear. The gauge

is maintained by tie rods, the ends of which are inserted into sockets

cast for that purpose upon the sleeper chair ;
and the same key or keys

which secure the two halves of the sleeper chair together, also pass

through a slot near the end of the tie rod, and thus hold the chairs at

the proper gauge.

Fi«- 1 of the accompanying engravings represents a transverse

section of a single line of railway, showing two arrangements of the

improved combined metal sleepers and chairs in side elevation. Fig. 2

is a sectional plan showing the mode of connecting the two halves of

the intermediate sleeper. In fig. 1, the tie

bar is situate in the exact centre line of the

sleeper. The combined sleeper and chair

shown at a, in fig. 1, is composed of two
duplicate parts, A, each having a jaw, B,

cast thereon. The two halves of the sleeper

have each two strong lugs, c, cast thereon,

on the under side, the lugs interlocking with

each other. Through each lug a key-way
is made, and a single tapered key, or a pair

of tapered keys, d, are driven therethrough,

so as to securely and tightly lock the two
halves of the sleeper together. In order to

afford a certain amount of elasticity in the

joint, it is purposed to use steel keys, and
make those surfaces of the key-ways against

which the keys bear when tightened up
slightly rounded or convex. In this arrangement, the lugs are so

situate in their respective halves of the sleeper that, when com-

bined, a sufficient space will be left in the centre of the sleeper,

between the contiguous sides of the two inner lugs, for the intro-

duction of the end of the tie bar or rod. E, through which the key

or keys, d, is or are driven ; thus securing the tie bar to the sleeper by
the same key or keys which hold the two halves of the sleepers together.

F are sockets cast on the upper surfaces of the sleeper for the reception

of the end of the tie bar, as shown at fig. 1. It will thus be seen that

the system illustrated ia composed, exclusive of the rail, of only three

differently shaped parts, namely, the tie bar, the duplicate halves of

the deeper chair, and the key or duplicate keys. Several other modifi-

cations are specified, but it is thought that the annexed engravings and

description will sufficiently explain the chief feature of this invention.

In all cases the rail, o, is gripped at the top and bottom flanges be-

tween the chair jaws, b, by the tightening of the keys ; and it is

preferred to suspend the rail by the upper flange from the tops of the
jaws, as shown in the annexed engraving, and to leave an intervening
space or clearance between the foot or under surface of the rail and
the surface of the chair, whereby injury to the under side of the rail and
the lugs of the chair by concussion is prevented, and greater freedom
from vibration, and durability in the permanent way is obtained. If

desired, the rail may rest on its bottom flange on the chair, or a cushion
of any suitable material may be introduced between the under surface
of the rail and the chair.

IMPROVEMENTS IN MOULDING OR SHAPING METALS.

James Deas Jack, Montrose.—Patent dated September 8, 1863.

This invention relates to the application, employment, and use of
mechanical means and apparatus for effecting the ramming of the sand
in making metal castings, in place of using manual labour as heretofore.

The pattern in use under this process is placed upon a horizontal plat-

form or table, and over it is placed the usual moulding box. In connec-
tion with the top of the box there is a vertical pipe or duct for the supply
downwards of the moulding sand. The pipe contains a vertical screw
blade shaft, and, as this revolves, the moulding sand is forced down
through a hole in the top of the box. A convenient mechanical arrange-

ment, or other contrivance, is fitted beneath the moulding box, for

pressing the pattern upwards against the descending sand. When
the moulding is completed, the pattern is withdrawn

;
the box with its

mould is then lowered by the same mechanical means, so as to clear it

from the lower end of the sand feeding pipe. The box can then be turned
round and handed over to another platform for further treatment. The
sand is conducted to the top of the feeding pipe by an endless chain of

boxes or cells, and it requires no previous preparation, as the |feed

action mixes it quite fine.

The annexed engraving represents a sectional elevation of one form
of this improved machine for moulding metals, in which A is the base

or sole plate, on which are cast the two projecting bosses, b, into which
boles are bored to receive the lower ends of the parallel guide standards,

c, these standards being securely fixed into the boss, b, by cotters. At
the upper end of the parallel guide standards, o, is carried a frame, d,

for supporting the central tube or feeding box, e, shown in section, and

at the outer portion of this framing are bolted, or otherwise fixed, the

brackets, F, for carrying the chain rollers, h. At the side of the feeding
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box, E, is formed the spout or hopper, i, through which the sand is fed

in quantities, or continuously as required. It is preferred to cast the

top or lid of the feeding box in one piece with the upper portion of the

feeding box, e, and, in the centre of it, is formed the projecting boss, j,

a hole being formed through the centre of this box to fit the vertical

revolving shaft, carrying at its lower end the screw blades, l, this

shaft being actuated or caused to rotate by the screw gearing into

the worm wheel, n, keyed or otherwise fixed to its upper end. Passing
over each standard, c, is a moveable collar, o, furnished at its outer end
with an eye, to be taken hold of by the hook on the chain, p, passing

over the pulleys or rollers, H, and carrying at their outer ends the

weights, q. At the inner side of the collars, o, are formed the round
projecting studs, shown in dotted lines in the figure ; and into the

sides of the table, s, holes are made to fit over the projecting studs or

pins, the table, s, being capable of revolving on these studs. The
table, s, is also provided with cramps for holding the moulding box,

u, firmly against the surface, as shown in the drawing. Underneath this

portion of the table to which the moulding boxes are fastened are laid a

pair of rails, v, to form a tramway on which are run the trucks or

lorries, w, on which the moulds, as they are finished, are taken away.
The method of operating with this machine is as follows :—Sand

is fed into the hopper, i, by an elevator or other convenient arrange-

ment, and when a sufficient quantity of it is introduced, circular

motion is communicated to the tangential screw, which gears into

and actuates the worm wheel, N, and vertical shaft, carrying the

screw blades, t; and it is obvious that, as these screw blades

revolve, they gradually force out the sand from the feeding box
or chamber, E.

The machine in the drawing is shown as in use for moulding the
chairs for supporting railway bars ; but it is also equally applicable for

moulding of other forms and construction of articles. In the case of

moulding railway chairs and such like forms, the pattern or patterns, b,

are fixed in duplicate sets on to both sides of the tilting table, s. When
it is desired to fill and compress a moulding box with sand, the box, u,

is first secured to the top of the table, s, by the cramps, in proper
position, having the pattern or patterns, b, inside, and the whole is then
raised until the top edge of the box, u, comes in contact with the lower
edge or flanch of the feeding tube or chamber, e, against which it is

made to bear evenly, and firmly held there while being filled by two
"cutters," inserted through the holes, c, formed for the purpose in the
collars, o, and the columns, c. The elevating screw, m, is then set in

motion, and the moulding box rammed or compressed full of sand by
the action of the screw blades, L, when the "cutters" are removed
from their recesses, c, and the table, with the box on it, is then lowered
sufficiently to allow of its being turned over, which brings the pattern
or patterns fixed to the under side of the table uppermost, and deposits

the moulding box, u, upon the top of the truck or lorry, w, the cramps
are now loosened, and a new box having been placed and secured by
the cramps on the top of the table, s, as shown in this position in the

drawing, ready to be rammed in turn. The raising of the table with
its new box upon it brings it in contact with the under edge of the

feeding chamber, e, and at the same time withdraws the lower pattern

or patterns, 6, out of the mould of the previously rammed box, u, which
was deposited on the truck, w, the loose pieces, a, of the patterns being
then removed from the mould by hand, the mould and truck are ready to be
taken away to any convenient part of the foundry. The second box,

with its patterns on the upper side of the table, s, is now fixed in posi-

tion to be rammed or compressed with sand by the screw blades, L,

when it is lowered, turned over, deposited on the truck, and the pattern
withdrawn, all as before described in relation to the first box, and so on
in succession. This machinery is also applicable to the moulding of

many other descriptions of articles to be cast besides that which has
been hereinbefore specified.

IMPROVEMENTS IN SHUTTLES FOR WEAVING.
Hogh Holden, Preston.—Patent dated November 12, 1S63.

Tnis invention relates to the shuttle skewer and skewer pin, and its

object is to prevent the injurious vibration of the skewer and the split-

ting of the shuttle. According to this invention, it is proposed to

attach the skewer to the shuttle by a tapered pin or screw, which is

Fig. 1.

WWWXWY

screwed or chased at both ends, the holes through the shuttle and
skewer being made to suit the outline of the tapered pin or screw. On

inserting the pin or screw, it is screwed firmly into the wood of the
shuttle, on each side of the skewer, and thereby prevents all tendency
to splitting in the shuttle. Any vibration of the skewer can be easily
rectified, even by a child ; it being simply requisite to

tighten or turn slightly the skewer pin or screw, which Fig. 2.

being tapered, will tend to tighten the skewer.
Fig. 1 of the annexed ensravings represents a sectional

plan, showing the tapered skewer pin fitted into the tapered
hole in the head of the skewer, and screwed into correspond-
ing holes in the wood of the shuttle ; and fig. 2, detached
elevations of the skewer pin. A is the skewer pin, which
is tapered in the middle portion, and screwed at each end

—

a and b respectively the tapered portion fitting a tapered
hole in the head of the skewer, whilst the screwed ends
of the pin are screwed into the wood, c, of the shuttle, as
shown clearly in fig. 1. In some cases it is proposed to
case-harden these improved skewer pins or screws, where-
by they will be rendered more durable.

IMPROVEMENTS IN PRINTING OR DYEING TEXTILE
FABRICS.

Duncan Pkoudfoot, Glasgow.—Patent dated October 10, 1863.

This invention relates to improvements in the mode or process of pro-
ducing and clearing certain colours used in printing textile fabrics,

more particularly those colours known as "Madder Purples" or
" Lilacs." Under one modification or system of procedure, the goods,
after coming from the dye vat, are steeped in or passed through an
alkaline solution. The alkali preferred is common soda, but other alka-
lies may also be used, such as pearlash, potash, and others, the strength
of the solution varying according to the class of goods under treat-

ment ;
but, as a general rule, about fifteen degrees of strength is that

used (that is, about fifteen pounds of alkali to the hundred pounds of
solution). The effect of this treatment upon the goods subjected to it

is, that it removes the superfluous matter or impurities of the madder
employed in the dyeing operation, which are deposited on the cloth,

in a very effectual manner, and without requiring the use of soap for

the purpose. The goods are then washed, and again steeped or passed
through an alkaline solution, usually weaker than that of the first, but
not always so, to which is added a proportion of chlorine, which, as
well as that of alkali, in this solution varies according to the class of
printed or dyed goods under treatment ; but, as a general rule, about
forty degrees of chlorine to sixty of the alkaline is used. The goods
are next passed through a steaming chest, or through a cistern of boiling
water, and from thence into clear water. Or, in lieu of passing the
goods under treatment a second time through an alkaline, or alkaline
and chlorine solution, they may be finished at one operation by passing
them through either the first or last mentioned solutions direct from
the dye vat, and without the use of soap. With these modes of treat-

ment the colours of the printed or dyed goods are heightened in
brilliancy, and the grounds, or unprinted, or undyed portions are left

clear and pure. These modes of treating or preparing printed or dyed
textile fabrics are applicable to all goods printed or dyed with madder,
not previously heated with acids and alkalies ; and, by these means, the
ordinary mode of treating the goods and cleansing them with soap is

dispensed with, and a considerable saving in the prime cost is effected.

The goods, after having been well washed, are steeped, passed through,
or winced in an alkaline solution of about fifteen degrees of strength, for

a period of about ten minutes. After this, they are taken out from the
cold alkaline solution, and well washed in cold water ; when the
moisture is driven off from the goods, either by the extractor, or by
drying them with heat in any convenient manner. The second part of
the process consists in making a solution of alkali and chlorine, the
proportions of which found to be most advantageous to employ for ordi-

nary purposes is one gallon of chlorine at eight degrees of strength,
seven gallons of water, and two gallons of alkali at fifteen degrees.
These are all well mixed together, after which they are put into a box
or trough, and the goods are " padded " or passed through this, thence
into a steaming chest or hot water, after passing from which they enter
a bath of cold water. If the effect desired to be produced is not brought
about at this stage of the process, they are again passed through a

similar solution of the same or different strength to that hereinbefore
described. Or, instead of passing the goods through both the first and
second solutions, they may be finished by passing them through the
last solution only, until the desired shade is arrived at.

APPARATUS FOR THE EVAPORATION OF FLUIDS.
Alexander Rowand, Glasgow.—Patent dated August 29, 1863.

This invention relates to the employment, adaptation, and use of rota-

tory discs, lifters, or other mechanical movements or apparatus, for the
purpose of exposing thin films or increments of fluid solutions to the



July 1. ISM THE PRACTICAL MECHANIC'S JOURNAL. 97

action of the open atmosphere, so as to produce evaporation, and if

necessary, crystallization. To this end a chamber, heated by steam or

otherwise, has fitted to it a horizontal shaft carrying a set or series of

discs or lifting surfaces, which surfaces lift up thin films of the solution

contained in such chamber, and thus carry on the process of evaporation
or crystallization". The heat applied to the chamber is regulated in anj'

convenient manner to suit the requirements of the special solution

under treatment, and this may be carried out in practice either by using
a graduated, radiated, or radiant heat as desired directly from a fire, or

by applying steam at two different temperatures, which can be emplo}'ed
in greater or lesser relative proportions, or by using any heating or

cooling apparatus such as a partial application of heat or cold water,

for the purpose of adjusting the temperature to the precise limit re-

quired.

Fig. 1 of the subjoined engravings is a transverse vertical section of

one form of apparatus constructed in accordance with this invention,
and fig. 2 is a sectional elevation of the same, having the central part

broken away. The trough, A, receives and contains the fluid, liquid

matter, or solution to be operated upon. The top portion of this trough

f&. l. Fig.

:

the fluid than has hitherto been obtained by the use of flat discs,
cause a more rapid evaporation of the fluid. When the fluid is in this
manner evaporated to the necessary extent, which state is ascertained
in the usual manner by the hydrometer, it is then drawn off through
the valve, o.

LAW REPORTS.

or receiver is made to extend or spread laterally, and thus forms a

species of hopper. To the lower part of the trough or receiver, a, is

riveted or otherwise fixed an external metal casing, b, the two being
united by means of the angle irons, c, more particularly seen- -in the
transverse section, fig. 1. The upper portions of the ends of the trough,

a, and casing, b, or these portions of them more particularly seen at d,

fig. 2, are covered with a flat metal flange, e, secured to the angle irons,

c, by rivets or otherwise, and at about the centre of the flat metal
flange, e, are also bolted or otherwise secured the journal bearings, f,

carrying the brass or gun metal bushes, o, in which the longitudinal

shaft, h, revolves. Along the shaft, n, and at convenient intervals, are

keyed or otherwise fixed the circular, corrugated, or ribbed discs or

agitators, i, shown in two forms of section at i, and in elevation at I
1

,

fig. 2, and in end elevation at i, fig. 1 . The fluid or liquid to be operat-

ed upon being indicated by light lines in the figures. On again refer-

ring to fig. 2, it will be seen that at one end of the outer casing, b, there
is fixed the inlet pipe or duct, k, and at the lower or under part of the
same casing there is also fixed the outlet pipe, l, this pipe being provided
with a valve or cock, which is opened when required for the purpose of

drawing off the water or other liquid used for heating or warming the

fluid to be evaporated, or any water which may have become condensed
from steam when it is used for the purposes of heating. Between the
trough, a, and outer casing, b, is placed the pipe or duct, m, secured to

both the trough and casing by segmental flanges, and to the outer por-

tion of the casing and immediately below the pipe or duct, M, is also
placed the valve box, n, this box containing the slide valve, o, by pre-

ference made of gun metal. To this valve is fitted the spindle or actu-
ating rod, p, which passes through a stuffing box, in the side of the box,
as seen more particularly in the transverse section, fig. 1, this valve
being for the purpose of drawing off the liquid or matter in the receiver
or trough, a, when it has been sufficiently operated upon by the evapor-
ative action.

The fluid to be evaporated is put or poured into the trough or receiver,
A ; the space between the receiver, A, and outer casing, b, is then filled

with water heated to the temperature required, and if the temperature
required for evaporation is below 212° Fahrenheit, or the boiling point
of water, it is prefered to use water, but if a higher temperature is

necessary, as may sometimes be found,to be the case, then steam is used,
the temperature in either case being regulated by a thermometer, whose
bulb is contained in the space between the trough, a, and casing, b.

When the liquid is raised in this manner to the required temperature,
rotatory motion is imparted to the shaft, h, from any convenient prime
mover, which carries round with it the annularly corrugated or ribbed
discs, i, and, i

l
, and these presenting a more extended surface to

No. 196.—Vol. XVII.

Youxc- v. Feknie
: The Paraffin Oil Patent.—Before Vice-Chancel-

lor Sir John Stuart— {Continuedfrom p. 75.*)
Dr Lyon Playfair, C.B..F.R.S., examined by Mr Grove. — I be-

came acquainted with Mr Young many years ago. I consider him
a good practical chemist. The process of Mr Young of extracting
paraffin oil, in a manufacturing or commercial sense, was new to
industry. Reichenbach's process was only applicable to the skilled
chemist and the laboratory. I find nothing in the extracts from
Reichenbach which would enable a person, without considerable experi-

ment, to obtain the results obtained by Mr Young.
I do not consider De Genssane's a practical process :

almost all the more volatile matters would escape
by the exit pipe. He uses the term "the sulphur
passing up." In that day, and in the present day,
among the ignorant, almost all inflammable matters
are called sulphurs. (The witness was then examined
as to certain other extracts relied on by the defend-
ants, namely, those from Sage. Observations sue la
Physique (Paris, 17S9;) Exposition des Products
de V Industrie Frangais en 1839 ; Rapport du
Jury Central, (Paris, 1839;) Dumas' Traite de
Chimie appliquee aux arts, and deposed to the
effect that these publications did not anticipate Mr
Young's invention.) The statement in Sir R. Kane's
book that the lower the heat employed the less gas,
and the more solids and liquids are produced is
inaccurate, as regards naphthaline. (The witness
was also examined as to the specifications of Du
Buisson and De Hompesch, and confirmed Dr Hof-

mann's evidence as to these patents.) 1 have made experiments
as to the temperatures at which oil is produced. I used Boghead
and Leeswood curly coal. I placed Boghead under melted lead for
several hours, and when I took it out the coal was unchanged. I
did the same with the curly coal for half-an-hour. I then subjected
the two coals to the heat of boiling mercury, (C62° Fahr.) I found
at the temperature at which water came freely off a distinct em-
pyreumatic smell, and in half-an-hour I saw with the magnifying
glass, solid crystals, which I presumed to be paraffin, but they were too
small for me to determine or examine. The total loss in weight,
including water, was 4 per cent. 1 then put the retorts into the tem-
perature of melting zinc, 773°

;
at that temperature some water came off,

and some drops of oil, very small in quantity. That was the result of
both coals for half-an-hour. I now heated up the sand-bath until it be-
came faintly luminous in the dark. I exhibited the heat for half-an-hour
and got 30 per cent, of the crude oil with the Boghead, and 23 per cent,
with the curly. The temperature of the last experiment would, accord-
ing to the best authorities, be 980°. When I stopped the distillation,
the oil was still flowing. The result is that up to 773° there is no
practical distillation. I tried to get an intermediate heat. The books
say antimony melts below low red heat. I tried very carefully to do
that, but I found that antimony melts above low red heat and
therefore I failed. Lord Dundonald's process appears to be a
process for saving coal, and does not indicate Mr Young's invention.
There is nothing in Reichenbach to indicate Mr Young's process in a
commercial sense. I never saw paraffin from coal till after Mr Young's
patent. I retain the opinion that Mr Young's is a new and important
method added to industry.

Cross-examined by Sir Fitzroy Kelly.—Before Mr Young's patent it

was known that oil could be obtained from bituminous coal by dry distil-
lation. It was known that by gradually heating, and continuing the
gradual heating up to a red heat oil might be obtained, but that if the
heat was continued beyond the red heat then naphthaline would be pro-
duced, and there would be permanent gas. The oil would contain
paraffin, but it was not known that it contained paraffin oil. Paraffin
oil is a distinct substance. The only chemical examination which I
know of an oil produced by the application of gradual heat, up to a low
red heat, to bituminous coals, previous to Mr Young's patent, was Reich-
enbach's. The chemical description of itwas common tar, containing para-
ffin, and vaiious other substances, among which he mentions eupion. The
distinction between the crude oil of Mr Young, according to his specifica-
tion, and the oil containing paraffin, produced before his patent by the

* EEaATUM.- Ante p. 75, column 1, line 5—For ' bright red " read " light red.'
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process in question, is this—The one was tar mixed with a small quantity

of paraffin, and Mr Young's oil is paraffirj, and paraffin oil not contain-

ing tar. Before Mr Young's patent, my only knowledge of an oil con-

taining paraffin, was a tar containing paraffin, described by Reichenbach.

It was known that paraffin could be extracted from an oil so produced

—

Reichenbach had done it. The oil produced by De Genssane's process

would be an oil containing paraffin. I do not consider that the bitumen
there described (see ante p. 73, col. 2,) was the same as Mr Young's
crude oil. I believe it was a tar containing paraffin. In He Genssane's

apparatus, the pipe is close to the retort for the escape of what he
terms sulphur, which sulphur, I believe, was Mr Young's products,

chiefly passing away in a state of vapour. I have no evidence that

paraffin oil was produced from coal before Mr Young's invention, even
scientifically. I have no doubt it was in the tar, as paraffin was in the

tar, but I do not know the evidence of that. Paraffin was absolutely

extracted from coal scientifically, but it was not done, to my knowledge,

commercially, and therefore I consider Mr Young's invention, in giving

us the character of the coal, and the exact heat, which must not

be exceeded, and gradually rising to that temperature, made it an indus-

trial process. Previously to Mr Young's invention I would not have

undertaken, as a chemist, to extract paraffin or paraffin oil from coal by
any of the processes I knew. Mr Young's process can be successfully

carried out with a common gas retort. (The witness was then further

cross-examined as to the construction of Mr Young's specification, and

the specifications of Hompesch and Du Buisson.)

Re-examined by Mr Grove.—Reichenbach tells you that if you want not

to produce naphthaline, you must not use a high heat; but he nowhere
tells you that if you wish to produce paraffin in large quantities you are

to use a low heat. He always first gets the tar, and then gets the

paraffin from the coal. Mr Young gets the paraffin, and paraffin oil

direct from the coal without making tar. Common tar sinks in water,

Mr Young's oil floats in water. Mr Young's oils are more hydrogenous,

tar oils more carbonaceous. Poullet gives incipient red heat at 977°,

which is the dull red, visible in day-light; dull red heat 1292°; inci-

pient cherry red 1472°.

Sir Robert Kane, F.R.S., examined by Mr Hindmarcb.—In writing

my book I represented the state of chemical science at that date as far

as I could collect it from other works. So far as 1 know, at the date of

Mr Young's patent, his invention was in a commercial and practical

sense new. I heard the evidence of Dr Hofmann and Dr Playfair, and
in the general tendency of their evidence, and the general opinions which
they gave, I fully concur.

Cross-examined by Sir F. Kelly.— I find from Morand and Reichenbach
that paraffin oil and paraffin has been extracted from coal by the appli-

cation of heat, which is carefully prevented from going beyond a low
red heat. In a vague and misty way one can trace in De Genssane's
book the germ of Mr Young's patent. With De Genssane's process I

do not believe that, with any variety of coal, even the Boghead, the

process could be conducted so as to be of any practical value. His
object was to get coke— the production of oil was merely incidental.

At the time of the publication of my book it was perfectly well known
that, by the application of a low red heat to coal and similar products,

paraffin could be obtained. It was also well known that, in the distil-

lation of these bodies, naphthaline could be obtained. I endeavoured to

express that knowledge. What I expressed in addition, following the

authority of Dumas and others, and which ultimately turned out to be

wrong, was that, even at a low red heat, naphthaline made its appearance
as one of the solid bodies.

Re-examined by Mr Grove.—There is nothing in Reichenbach to

show that paraffin could be obtained by the first distillation, except as

mixed with other products. Reichenbach, by merely inserting paraffin

along with other products, gives no indication of its being present in

any quantity.

Mr James Young, the patentee, examined by Mr Bovill.—In early

life I gave some attention to the study of chemistry, and attended
Professor Graham's lectures at Glasgow. I afterwards became his

assistant, and worked in his laboratory, and was his class assistant for

seven 3'ears, and he depended on me to give his lectures when he was
absent or ill. At that time I made the acquaintance of Dr Playfair.

I afterwards went to be manager of Messrs Muspratt's Chemical Works,
near Liverpool. I then went to Messrs Tennant's Chemical Works,
near Manchester. While there Dr Playfair informed me of the dis-

covery of a petroleum spring in Derbyshire. I eventually took a lease

of the spring, and Mr Meldrum joined me. I worked it till the beginning
of 1851. It gradually diminished in quantity. The petroleum came
from the sandstone directly over the coal. I came to the notion that

this coal might have been heated by internal heat, and the products
distilled passed into this spongy sandstone, and remained there till the

coal was taken away, and as the roof broke down, the sandstone allowed
the petroleum to ooze out. I then proceeded to make experiments with coal

with the view of producing a similar product. These experiments were
not continuous,—they extended over two or three years. I tried various
coals, including cannel coal. Eventually, I found cannel coal the best.

By the Judge.—We made from the petroleum two oils, one we sold

for lubricating machinery, the other for burning in lamps. It con-
tained a small quantity of paraffin, which we separated as a curiosity,

but we never made so much as to make it merchantable. The process
just about paid its expenses, but I had no profit on it.

Examination continued.—Parrot coal is a Scotch word for cannel
coal. The coal which yields " defiant and other highly illuminating
gases" is a well known class of coal. I came to the conclusion that
these were best suited to produce paraffin oil. After having worked
this patent for some years, I still find these coals are the best descrip-

tion of coal, and the temperature mentioned in my specification is the
best temperature for the purpose. The material that remains after the
coals have been subjected to my process is a very inferior coke. AH
Scotch cannels produce inferior coke. The lowest of the cokes will,

however, burn lime and weld iron. When we first commenced we used
the common gas retort. We still use a gas retort, but place it perpendi-
cular. We produce paraffin and paraffin oil, as described in the specifi-

cation, commercially and profitably. We produce it direct from the coal.

Before my patent the Boghead mineral was called Boghead coal. In
my process if we do not heat the materia! up to a low red heat we do
not get any oil. Our product is chemically a different substance from
tar. Before my process I had never known these products produced
practically, or in the market at all, as a article of commerce. We get
rather over 100 gallons of crude oil to the ton of coal. It loses rather
over a third in refining. I exhibited about a pound of paraffin at the
Exhibition of 1851. I was awarded a medal.

Cross-examined by Mr Mackeson—When I experimented in the
petroleum, in Derbyshire, I was searching for something which would
be useful in the arts afterwards. I did not expect to get paraffin when
I began. I was searching for something that would be useful. I got
the burning oil and the lubricating oil. I made the experiment on coal,

with the object of getting something like petroleum by dry distillation.

My impression is, I did not know that I could get more gas than liquids, at

a high temperature, and less gas and more liquids at a low temperature.
(The witness was then cross-examined as to certain extracts from
Nicholson's " Dictionary of Chemistry,'" 1795, p, 288 ; Macquer's
" Dictionary of Chemistry" 1777; Dr Watson's "Chemical Essays"
1781, p. 317 ; "Edinburgh New Dispensatory," 1789, p. 58; "Encyclo-
paedia, Britannica," 1797, p. 568, and also as to the extracts from
Reichenhach's papers, and the general effect of his evidence was,
that there was nothing in these passages to anticipate his invention.)
I was two years, off and on, before I perfected my experiments. Several
bituminous coals did not succeed. Some cannel coals did not succeed in
the experiments. I have now got paraffin and paraffin oil from all the coals
that failed then. We have worked principally with the Boghead coal—

•

we began with that intention. We built the works in this field, and to

bring coals from other places would be a great inconvenience. The price
of Boghead was 13s 6d per ton. It is now about 30s. We sold as
naphtha the " volatile fluid," described in my specification. This sub-
stance is not the true naphtha, it belongs to the paraffin series, and
gives off explosive vapours. When naphtha is sent by rail or ships
they take certain precautions. We called this naphtha, because it would
have been unfair and dishonest to have sent it on a railway with the
name of oil, as oils were understood then. (The witness was then further
cross-examined, as to the burning and lubricating oil sold by him when
he commenced business, and the names under' which it was sold, and as
to the details of the specification.)

Mr Landale, mining engineer, was called to prove that the Boghead
mineral is a coal and not a shale.

Mr Marshall, cashier to the lesees of the Boghead Coal-Field. The
Boghead mineral was leased as a coal. It was introduced into the
market as gas coal. The first sales were in January, 1850. Mr Young's
first contract was in October, 1850. Previously to that none was sold
for oil-making purposes. (This witness was cross-examined at consider-

able length as to the prices of Boghead from year to year, with a view
to show that the price had suddenly risen about the year 1858.)
Mr Bartholomew, engineer of the City and Suburban Gas Company,

Glasgow, was called to prove that several richly bituminous coals,

besides Boghead, were known as gas coals before Mr Young's patent,
and were quite fit for use as oil-producing coals.

Mr Meldrum, one of the plaintiffs, was then examined, as to the
details of the manufacture now carried on by the defendants.

Several witnesses were then examined as to the infringement, and
deposed that the defendants' retorts were worked at a low red heat.

Mr Richard Wilson, formerly of the firm of Wilson, Rose, Graham,
and Company, and Mr Samuel Ward, and Mr Field, were now called to

prove the commercial importance of Mr Young's invention.

Dr Stenhouse and Dr Odling were called to prove that the oil manu-
factured by the defendants was the same as the plaintiffs' oil, and these
gentlemen, and also Dr Thomas Richardson, confirmed the evidence of
the scientific witnesses previously examined, as to the novelty of Mr
Young's discovery.

Mr Archibald Geikie, F.G.S., examined by Mr Bovill—lam engaged
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in the geological survey of Great Britain. I mapped out that part of

Scotland, which includes the Boghead mineral. The Boghead mineral,

in my opinion, is a coal, and it is so mapped out on the maps of the

geological surrey.

Cross-examined by Sir F. Kelly—I consider coal to be a layer of

mineralised vegetable matter. Shale I consider to be hardened mud,
which has a fissile structure and splits into laminae. I do not consider

schist and shale identical. I understand by a schist a description of

rock which splits rudely and indefinitely into long planes of foliation.

There are bituminous and non bituminous coals, and bituminous and
non-bituminous shales.

Re-examined by Mr Grove—Sometimes shale or schist is found to rest

upon an under clay, but it is not persistent in a shale, but very much so

in the case of cannel coal. Under clay is a definite mark with most
coal, whether cannel coal or not. It is the case with Boghead coal.

Professor Ramsay, F.G.S., director of the Geological Survey of Great
Britain, was then examined, and his evidence confirmed that of Mr
Geikie.

This closed the case for the plaintiff.

The Attorney General then, during two days, addressed the court in

behalf of the defendants.

The first witness for the defence was Professor Anderson, F.R.S.E.

This witness was under examination for more than four days. Our
space will not allow to present more than a mere outline of his evidence.

He deposed as follows :—The obtaining paraffin oil from bituminous
coals was not new at the date of Mr Young's patent. Besides the coals

pointed in the specification as best fitted for the purpose, that is, parrot

coal, cannel coal, and gas coal, there are other bituminous coals from
which this oil may be obtained. There are, again, other bituminous
and gas coals from which paraffin oil cannot be obtained in available

quantities. The direction in the specification to break the coals into

small pieces would not facilitate the operation with all descriptions of

bituminous coals. The direction to use a common gas retort is mislead-

ing. An operator would find a common gas retort objectionable, and
would be compelled to modify it ; because in an ordinary gas retort the
neck rises vertically to a considerable height, and therefore at a low
heat the products would condense in the neck, and fall back into the

retort. There is nothing new, either, in the gradual heating, or the
applying the heat up to and not beyond low red heat. It was well

known before the date of this patent that the application of the process

up to a low red heat would produce oil, but beyond that permanent gas.

If the coal that Reichenbach had operated on had been of as productive
quality as the Boghead, there was nothing to prevent his obtaining any
quantity of paraffin that Mr Young had obtained. It is my opinion

that if De Genssane's process was applied to Boghead, Mr Young's
paraffin oil would be produced as the first crude product.

(The witness was then examined as to passages from Dr Watson's
Chemical Essays; Black's Lectures on the Elements of Chemistry,

1803 ; The London Encyclopaedia, 1829 ; Mitscherlich's Text-book of
Chemistry, 1837—and deposed generally to the effect that the state-

ments in these works anticipated Mr Young's invention.) The process

followed by Reichenbach is identical with Mr Young's process, and the

product is also identical.

(The witness was then examined as to the specifications of Butler,

1830, De Hompesch, and Du Buisson, and deposed that they, or some of

them, anticipated Mr Young in the gradual heating, and in the attain-

ing a low red heat, and not passing beyond it.)

Shale is an aluminous clay impregnated with bituminous matter.

Boghead, in my judgment, is a shale, or, at all events, not a coal.

I have made experiments at Leeswood with a view to the ascertain-

ing the products as to burning oil, lubricating oil, and paraffin, from a
great number of different substances, by the low red heat process, and
by the black heat process. (The witness here described in detail the
retorts in which the various experiments were made, and the precau-
tions taken to ascertain accurately the temperature at which the opera-

tions were conducted.) We introduced into the retort pieces of zinc and
antimony. In most cases we found that at low red heat the antimony
was generally, but not always, melted

; at the black beat the zinc was
sometimes melted, sometimes not. We endeavoured to keep as fairly

as possible to the plan and process pointed out in Mr Young's •specifi-

cation. Dr Miller and Dr Noad were associated with me in these ope-
rations. (The witness then produced certain tables of these experiments,
and stated the general result to be, in every instance the quantity of oil

firoduced by the black heat process was greater and its specific gravity
ess than that produced by the low red heat process ; and that in the
case of some of the coals, the oil sank in water.) I went to the Saltney
works (the works of the defendants) when my presence was not expected.
1 saw no red heat in any of the retorts. The process carried on there
was the black heat process. The retorts there and at Leeswood are
better suited for the black heat than the red heat process.

Cross-examined by Mr Grove.—It is not easy to give a distinct defini-

tion so as to define the sharp line of demarcation between shale and
coal. I do not suppose anything containing more than from 35 to 40

per cent, of ash would be considered coal. Lord Dundonald's object
was to get pitch, and he selected for his coals those which gave an oil

mixed with a large quantity of pitchy matter. I believe Lord Dun-
donald's oil must have contained paraffin oil. His Lordship did not
himself separate it. (The witness was then cross-examined as to the
extracts from Reichenbach, Nicholson, Black, and other authors referred
to in his examination in chief, and as to the construction of the retorts
used by the defendants, and the experiments made by him at Lees-
wood.)
Re-examined by Sir F. Kelly.—The minimum temperature of low red

heat would be 970° to 980°, Fall. You might heat up to 200° above that,
and still retain the low red heat. The first product obtained by Lord
Dundonald would be substantially the same as Mr Young's crude oil.

Professor William Allen Miller, F.R.S., was then examined. His
evidence generally confirmed that of Professor Anderson. He also
produced tables showing the result of experiments made by him from
oil made at Pontypool, which was afterwards stated by one of the wit-
nesses (Mr Parry) to have been made by a process long known in South
Wales. Dr Miller stated that all these oils contained paraffin, and that
some floated and some sank in water.
Dr Leigh, Mr Dugald Campell, Dr Noad, and Mr Paul confirmed the

evidence of the previous witnesses for the defendants.
Mr Warrington W. Smith, F.R.S-, examined by the Attorney General.—I am referee for all matters concerning the mines and minerals under

the Crown. I have examined I think some of the strata and some of the
pits in all the important districts of Great Britain, except the eastern
division of Scotland. There is a decided line of demarcation between
coal and shale. I have never seen a satisfactory example of a true
transition, but frequent cases of mechanical apposition in these sub-
stances. I consider the Boghead mineral as one of a series of shales.
There is no such thing as an exact scientific definition of coal. A sub-
stance can only be called coal when it is available for fuel. Boghead
cannot be so used. Its residue after burning consists principally of
silicate of alumina with a fissile or shaley structure containing very
distinctly numerous lamina? of white mica. The bulk of the residue is

almost equal to the bulk of that originally exposed to the fire, and the
form is only slightly changed. The existence of mica shows a sedimen-
tary origin. The fracture is flat conchoidal. I attribute this fracture
to the large proportion of bituminous matter contained. To a consider-
able extent that is also characteristic of cannels also. Ordinary bitu-
minous coals have never a conchoidal fracture. I consider coal to be a
mass of changed vegetable. The quantity of ash in the residue of coal
varies very much, but it may be always regarded as an accidental mix-
ture. It is never a solid basis like the residue of Boghead. You never
find animal fossils in coal, but frequently in bituminous shales. That
points to the latter having been deposited as a sediment from water.
Mica is never present in coal, only in those rocks of the coal measures
which are deposited from water.

Cross-examined by Mr Grove.—When I said I never found animal
fossils in coal, I exclude from coal the cannels and parrots. I do not
consider the latter can properly be called coal. Parrot and cannel
coals may contain mica, but not frequently. I have seen mica between
the seams of the coal. Very generally under coal there is an underclay.
Such clay frequently underlies a bed of shale without coal. I cannot
recollect any instance of a shale where you find stigmaria in the under-
clay, and sigillaria upright as it grew in the shale above, but there are
plenty of instances where you get the two plants, the one in the clay
the other in the shale, as in the shales below the Ganister coals in York-
shire. Boghead will burn very well in a fire place, but it would choke
up the fire place with the residue of ash.

Re-examined by Mr Mackeson.—It is very unusual to find in coal
stigmaria and sigillaria in the position of root and trunk of a tree. The
use of Boghead would be attended with so much nuisance that it could
not be used for domestic purposes. 1 said that cannels and parrots are
not properly coals, because 1 conceive they have been formed differently

by a deposition of finely comminuted matter.

Professor Ansted, F.R.S.—I should define a true coal as an altered

vegetable substance with accidental mineral impurities. A true shale,

I should say, is a mineral substance consisting chiefly of clay with
various mineral and organic constituents. Shale frequently contains
mica as an accidental or even as an essential constituent. Coal proper
never contains mica. It is sometimes found in the partings between
seams of coal. I regard Boghead mineral as a shale. (The witness
was then examined as to the nature of the residue after burning the
Boghead mineral, and agreed generally with the evidence of Mr War-
rington Smith.) The Scotch cannels or parrots approach so near to

shales, that I do not see how they are to be distinguished.

Cross-examined by Mr Grove.—It is quite possible that a thin layer
of foreign substances containing mica or iron or anything else may be
mixed with the coal, and in that case you could find the mica apparently
in the coal, but real coal, the thing that burns, does not contain mica. 1

did not intend to make the mica a characteristic of shale. It is a foreign

substance either in coal or shale.
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The examination of the defendants' witnesses, as to the alleged prior

use of Mr Young's invention in South Wales, was here commenced. A
very large number of witnesses were examined, and it would be impos-
sible within the limits of our space to give even an epitome of their

evidence. The nature of it may be gathered from the following abstract
of the evidence of Mr Samuel Baldwin Rogers, an old man of the age of

84 years, whose evidence was taken before the examiner, and who died
before the cause came on to be heard.

Mr Samuel Baldwin Rogers.—In 1808 I distilled coal at Pontypool.
We distilled Rock Vein coal and Horn coal, a sort of cannel . We used to

distil at a low red heat. From this first distillation we got gas and
water impregnated with ammonia and a tar or oil. The tar or oil was
what we sought. We used the tar or oil for greasing wheels. From
the Rock Vein coal we got 14 or 16 gallons of oil from the ton of coal

—

from the Horn coal 40 gallons per ton. The Horn coal tar was more
limpid, it was more like oil. 1 re-distilled the coal tar. The first pro-

duct was a naphtha, and after these came what I call a mineral
oil. We used the mineral oil in making a black varnish. It

was called Pontypool black varnish. The rest was sold to

painters. (The witness then stated that he had employed a similar

process with similar results at Risca in 1815, Golj'nos in 1831, and
at Nantyglo and Beaufort in the same year.)

Several other witnesses, (including Mr George Parry, Chemist to the
Ebbw Vale Iron Company in South Wales, whose evidence agieed
with the previous witnesses as to the want of novelty in the
invention of Mr Young, and the insufficiency of his specification,

and the temperature at which the defendants' retorts were
worked,) were called by the defendants to prove the prior use at

the above mentioned places, and also at Blaina and elsewhere in

South Wales, and stated that it was the practice long before 1850
to distil coal in brick ovens at a low heat, to produce an oil for

lubricating the wheels of coal trams. All these witnesses were cross-

examined on behalf of the plaintiffs, with a view to show that the heat
employed was high, and that the main object of the process was coke,
and that good coke was in fact produced, and that the oil manufactured
was really a greasy tar fitted for greasing the heavy wheels of coal

trains, but wholly useless for fine machinery, and quite different to Mr
Young's crude oil.

Dr Alfred Swaine Taylor, F.R.S., agreed generally with the other
scientific witnesses examined for the defendants. The important parts
of his evidence are referred to in His Honour's judgment.
Mr Kirkham, manager of the Imperial Gas Works at Falham.—

I

have at different times made a variety of experiments on the production
of crude oil by the distillation of coal. I have distilled various New-
castle coals. (The witness produced a table of the results of his experi-
ments, ranging from the year 1845 to 1858.) These experiments were
conducted at a low heat, under the melting point of zinc. The oils

produced were oils containing paraffin. In many cases I obtained
paraffin from them. In my experience all oils produced by distillation

below low red heat, from bituminous coal, contain paraffin. I used the
ordinary " D " retort then used for making gas. The quantities got
from the Newcastle coals were not sufficient to make the distillation of

commercial value. I also distilled cannels. The results are not better

than with the Newcastle coals, except in the case of Boghead. This I

first received in April, 1851. Following Mr Young's specification, I

only got 85 gallons per ton, but working at a black heat I got 118
gallons. Mr Young's specification, in my judgment, describes nothing
new. None of the coals we have been in the habit of distilling at a
low temperature could yield a commercial quantity of oil when clarified

except the Boghead, The common gas retort is not adapted to manu-
facture this oil economically. (The witness also described certain
experiments recently made by him, in which he had practised the
processes of Lord Dundonald and De Genssane, and stated that he
found those processes completely successful.)

Cross-examined.—Newcastle coals vary in the proportion of defiant
gas which they produce ; in both Boghead and cannel you get a larger
proportion of defiant gas than with other coal. In one series of my
experiments, those at the red heat, the coal in the interior of the retort

was red hot. (The witness was also cross-examined as to whether in

his experiments he had accurately reproduced Lord Duudonald's and De
Genssane's processes.)

Mr Nicholas Wood was also examined, and stated his opinion that

the Boghead mineral has some of the characteristics of coal, but that it

has all the characteristic elements of shale.

Mr Heathfield, Mr Southby, and several other witnesses, were ex-

amined as to the works of the Bituminous Shale Company at Wareham,
in Dorsetshire, with a view to show that a process, the same as Mr
Young's, had been carried on there before 1850, for the production
of oil, the material operated upon being Kimmeridge coal and Kim-
meridge shale. These witnesses were cross-examined on behalf of the
plaintiffs, to support their contention that the oil so made was different

from Mr Young's, and was actually found to be unsaleable by reason of
its very offensive smell; and that the works had been carried on by

various companies in succession, but had all failed in obtaining remun-
erative profits, until after the date of Mr Young's patent.

Mr Jesse Fisher, examined by Mr Chance.— I have given considerable

attention to the distillation of coal. I commenced distilling coal about

1840. I had read many works on the subject. I was making experi-

ments on coals from 1845 or 1846, up to 1849, for Mr Parkes, who was
in the employ of Messrs Elkington & Mason, for the purpose of pro-

ducing paraffin specially. I experimented on cannels, shales, flint coal,

clod coal, and others, including Boghead. I experimented on Boghead
in 1849, and on the others between 1846 and 1849. I used iron retorts.

I employed a temperature varying up to dull red, and in some cases a

higher red. I obtained from the distillation naphtha, burning oils,

lubricating oils, paraffin oils, and paraffin. (The witness here produced

a book with a list of the result of his experiments, which he stated had
been copied from rough memoranda made at the time.) This list is a

faithful copy of those memoranda. I entered the list in the book between

August and October, 1849. I think there is no novelty in Mr Young's
invention. In 1843 I became acquainted with Mr Parkes. I was then

manufacturing bisulphide of carbon for Messrs Elkington & Mason.
Mr Parkes required paraffin for use in his works, and asked me if I

could make it for him. He asked me to send to him the oil containing

paraffin. I sent him about four gallons in January, 1847. I made it

from cannel and shale. I have had a thousand gallons of oil from coals,

cannels, shales, and different things, by me at one time. I sent Mr
Parkes at one time eighty or ninety gallons.

Cross-examined by Mr Bovill.—I should say only Mr Parkes at the

time knew that I had produced oil commercially, because he wished me to

keep it quiet. In 1852 I manufactured for Mr Clift. I was continually

selling the oils I produced. I found great difficulty in disposing of them.

The great objection was the smell. I sent oils to the Exhibition in 1851.

The oils were not sufficiently protected, and there was a bad smell, con-

sequently I had to withdraw the samples. (This witness was cross-

examined at very great length, the plaintiffs endeavouring to show that

he was mistaken as to the fact of the entry of the list of his experi-

ments having been made in 1849 ; and that, in truth, that entry related

to the experiments made in 1852 for Mr Clift. A very voluminous

correspondence, between Mr Fisher and Mr Clift, was referred to ou

this point, the result of which is mentioned in his Honour's judg-

ment).
Mr Alexander Parkes, examined by Sir F. Kelly.—In 1843 or 1844 I

found that paraffin had properties that I believed would be useful in

electro-metallurgy. I obtained paraffin in small quantities by distilling

common coals, and cannels, and shales. I found I got very little from

common coals. I always started with a heat below redness if possible.

The first product of distillation was a crude, black-looking oil, from

which I obtained paraffin. I found the cannels and shales much better

than the common coals. I applied the paraffin in making casts. I

never sold paraffin as an article itself. In 1846 or 1847 I felt the

necessity of obtaining more oil than I could produce, and I then em-
ployed Mr Fisher to produce oil for me under my instruction. I told

him always to distil at a low heat—the lower the better—and to use

cannels and shales. Upon these instructions he supplied me with vari-

ous quantities of oil from time to time. I have had two casks at one

time, each containing 30 or 40 gallons. (The witness produced various

samples of oil and paraffin made by him before 1850, and also a model
of a candle-making machine, which he had made in 1846, for making
paraffin candles.)

Cross-examined by Mr Grove.—I had taken out several patents before

1850, and was working with a view to make discoveries for other

patents. If any of them had succeeded, I would have patented them.

Since I gave up the idea of patenting these things, I have done nothing

with them. 1 was asked to be a witness against Mr Young in the

Clydesdale case, but declined to go, on the ground that I considered Mr
Young the first public introducer of this manufacture.

Several other witnesses, including the defendant, Mr Fernie, were
then examined on behalf of the defendants, with a view to show that

their process was no infringement of Mr Young's patent, and that a

black heat was a better temperature for the distillation of coal than a

low red heat. This closed the case for the defendants.

Mr William Williams, formerly manager of the Pentwyn and Gloy-

nors iron works, Mr Frederick Chas. Sage, and other witnesses, were

then examined on behalf of the plaintiffs, in reply, to contradict the

evidence of Mr Rogers, and of other witnesses, as to the alleged prior use

of Mr Young's invention, in Wales, and to show that the object in all

these Welsh works was to make good coke, and that the temperature

employed was a very high heat.

On the 2nd of May, Sir Fitzroy Kelly summed up the case for the

defendants. His argument occupied three days.

On the 6th and 7th of May, Mr Grove addressed the court for the

plaintiffs, in reply, when his Honour reserved judgment.

May 26th.—The Vice-Chaucellor gave judgment as follows :

—

The main objection to the validity of the plaintiffs' patent is, that

both as to the process and the material there is nothing new ; and that
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the specification indicates nothing which was not publicly known and
publicly used before the date of the patent.

It appears, from the evidence, that, for very many years before the

discovery of the substances now called paraffin and paraffin oils, the

distillation of coals and bituminous substances, at every variety of tem-

perature, had been well known and practised for the production of tars

and oils which had been used for lubrication of the ruder kinds of

machinery and for burning. It is certain that the discoveries by
Reichenbach of paraffin, naphthaline, and various other distinct sub-

stances, as products from the carbonization of animal tar, vegetable tar,

and coal tar, about the year 1832, were hailed by men of science as

important discoveries. In one passage of his writings, as printed in

the extracts before the court, Reichenbach says :
" There must neces-

" sarily be several ways and means of getting at a body of so strong a
" constitution as paraffin, when mixed up with others so easily deconi-
" posed as those which we will for the present consider under the
" collective denomination of empyreumatic oils. I have come upon the
" track of some of these ; others, perhaps better ones, the future will
" discover."

It is certain that Reichenbach, although he ascertained the existence

of paraffin in coal, did not indicate coal of any kind as the material
capable of producing paraffin or paraffin oils in most abundance.
There is ample evidence that the attention of practical chemists was,
previously to the date of Young's patent, laboriously directed to dis-

cover the proper material and the proper means of producing these

articles in sufficiently large quanties for commercial purposes. Amongst
others, Hompesch's patent was obtained in 1S41 for obtaining oils from
schist or clay slate and asphalte ; and his memorandum of alteration is

made for the purpose of confining it to " other rocks or minerals con-
taining bitumen or bituminous substances." l)u Buisson's patent,

granted in 1845, is remarkable for its recital, that in England all

attempts to make bituminous schistus useful had failed. His specification

claims a particular apparatus and process, and it states that the presence
of paraffin is scarcely perceptible in bituminous stone, asphalte, or other
bituminous mineral substances, and that it is m schistus it is contained
in the largest proportion.

Ihere is no evidence of any specification of any patent, or any pub-
lication in which cannel coal, or coal which produces defiant and other
highly illuminating gases in considerable quantity, was indicated as the
class of materials, among the wide range of animal, vegetable, and
mineral substances, which, subjected to a proper process, would produce
paraffin and the oils called by Young paraffin oils in large quantities, so

as to create a manufacture for commercial purposes, till Young's speci-

cation was published. Cannel coals have been tried by many, but
without success. Among the many practical and manufacturing
chemists who had been vainly attempting to find out how to manufac-
ture paraffin oils and paraffin, so as to supply the market, none had been
fortunate. The fair result of the immense load of evidence in this case
shows the prevailing opinion to have been, that not coals of any kind,

but shales or schists properly so called, were the best material. The
witnesses of the defendants give evidence, which seems convincing on
this subject.

Mr Klrkham, a practical and manufacturing chemist, has proved that,

from the year 1845. he had been making experiments on what he calls

crude oil, and the distillation of various kinds of coals, including cannel
coals, at a temperature of something like 700 degrees of Fahrenheit, for

the purpose of ascertaining what oil they would produce ; but that lie

could not succeed in getting quantities of oil from these various kinds
of coal of any commercial value, although he distilled in large quanti-
ties. The results he obtained from cannel coals, he found little better

than from Newcastle coals. This witness who states these facts, states

also, with perfect confidence, that there is nothing new in Young's
specification, and nothing described in it which he did not know before.

This statement is true, in this sense, that it was well known that coals,

cannel coals, as well as every other animal, vegetable, or mineral pro-
duction, could be distilled at any temperature within a very wide range,
and would produce paraffin and paraffin oils. But it is not true, in this
sense, that he knew before he read Young's specification, which class
of substances, among many, and which temperature in a wide range,
and which process, among many, would supply the commercial world
and the public wilh a class of paraffin and paraffin oils which so many
were in vain seeking to supply, till the manufacture of Young had sup-
plied it. From the evidence of this witness and the evidence of Fisher,
a practical and manufacturing chemist, and the evidence of Parkes, a
very intelligent witness, it appears, when accurately weighed, that
these persons, like many others, were unsuccessfully attempting to

manufacture paraffin oils and paraffin for commercial purposes. Fisher,
in particular, seems to have been working for years extensively to pro-
duce paraffin oils of a quality to supply the market. He distilled shales
and coals of various kinds, including Boghead itself, in considerable
quantities. He states that he was largely engaged in the manure trade,

and has had by him as many as one thousand or two thousand gallons
of oils, produced, as he says, from "coals, shales, cannels, and different

things." He supplied the other witness, Parkes, with oils, out of which
he extracted paraffin ; and, according to Parkes' statement, the total

amount supplied to him at various times during several years was
not less than one hundred gallons altogether.

Parkes also was engaged in experiments as to the production of
burning oils and paraffin from shales and coals, with a view to perfect a
manufacture, for which, if he could have succeeded, he says he wished
to obtain a patent. Experimentally he had gone so far as to produce
small pieces of caudle and night lights. This witness, who seems an
intelligent person, employed Fisher, and gave him instructions and
suggestions as to the distillation of shales, and coals, and cannels for

the production of paraffin oils. But it is needless to go farther than this

evidence produced by the defendants of these three persons, Kirkham,
Fisher, and Parkes, the most important practical witnesses of the
defendants, for clear proof that they, like so many others, were laboriously
endeavouring to effect, and entirely failed in effecting, the discovery
made by Young. They did not discover that cannel coal3 and other
coals which yield olefiaut and other highly illuminating gases were the
proper material.

The completeness of the failure is demonstrated by two facts—first,

that the oils sent by Mr Fisher to the Great Exhibition of 1851 were re-

jected and refused a place on account of their objectionable quality and
offensive smell ; and second, that after Young's patent, in Fisher's cor-

respondence with a person named Clift, it is stated by the latter that
Young could not make the oil so good from coals, and would direct his

attention to the native bitumens ; and a question is asked as to whether
Fisher would work his retort bsyond a cherry red.

This correspondence is in May, 1851, and it affords ample evidence
that the material, and the process, and the temperature indicated by
Young were not those used or practised by them.
Each of these three witnesses, like most of the others for the defen-

dants, says that Young's specification contains nothing new. No doubt
this is true in the sense which I have already distinguished. But it is

not true in the sen3e in which the law requires that the word " new "

should be used and understood on the question to be decided in this

cause. Mr Parkes states that he was asked by Mr Fisher to go to

Scotland as a witness against the plaintiff Young, in an action in which
the validity of the patent was contested on grounds similar to the most
material in the present case ; but he declined to go, for this good reason,

that he considered Young ought to succeed as the first public intro-

ducer of the manufacture.
Turning now to the men of science who have supported the defen-

dants' case by their testimony : Dr Alfred Swaine Taylor stated that

the amount of defiant gas is no criterion of the quantity of paraffin

that any particular coal will yield. But in his cross-examination he
admitted that he did not examine the quantity of olefiaut gas in the

coals, and that he had made no experiments as to whether coals yield

defiant gas in the same ratio as paraffin. He admits that he was not
aware before Young's patent that paraffin could be extracted from coal

in merchantable quantities. He says that although he knew paraffine

was extracted from coal, yet Young's patent process came upon him as

a novelty, and that it was a new thing to hear of it in the quantity
which Young produced.

(His Honour here further examined the evidence of the scientific

witnesses for the defence, observing that experiments conducted for the
express purpose of manufacturing evidence, for this cause, were to be
looked at with distrust, and continued,)

As to the many witnesses produced to prove that Boghead coal is a

"shale;" that all cannel coals are shales; that Kimmeridge shale is

coal ; that Leeswood curly cannel coal is not a shale, although other

cannel coals are shales ; that the manufacture of offensive and un-
marketable oils from Kimmeridge shales was a manufacture of Young's
oil, and an anticipation of his invention ; that the tar and coke ovens
used in South Wales to produce a coarse tarry oil, used for lubricating

the wheels of tram-waggons, was an anticipation of Young's lubricating

paraffin oils ; all the immense mass of evidence which the defendants
have laid before the. court on these various points failed to produce any
serious effect upon my mind towards establishing the case of the defen-

dants, and a reconsideration of it satisfies me of its unimportance.
On the question of temperature, as described in Young's specification,

there has been in the evidence and arguments on behalf of the defen-

dants some confusion between the heat applied to the outside of the

retort and the heat of the materials within. There has been a great

conflict of evidence, but the result of a careful review and estimate of

the evidence leaves my mind satisfied that Young's specification has
given the .proper directions, and described the proper gradation and
limit of the temperature, up to, and not exceeding, a low red heat on
the outside of the retort, for producing paraffin oils and paraffin in the

greatest abundance which has yet been obtained.

On the question of infringement, as well as with reference to the

validity of the patent, the defendants have laboured to show by evidence

that a temperature lower than a low red heat, and therefore not accord-

ing to Young's specification, is that at which they have worked, and is
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the best temperature for producing paraffin oils and paraffin in the

greatest quantity and of the best quality. Their evidence has entirely

failed to establish the fact that they have not used for their manufacture

the same class of coals, and the same gradation and limit of tempera-

ture which Young describes ; or that a gradation and limit of tempera-

ture lower than Young's is the best. The evidence remains unshaken

on this point, and on the other main points of the case the evidence of

the plaintiffs' witnesses has been clear and strong, and greatly out-

weighs that of the defendants.

In dealing with the case it has seemed to me better to direct atten-

tion to what has been said by the witnesses of the defendants.

One of these, Dr Taylor, admitted that there are many chemical sub-

stances produced, not in abundance, but in small quantities, which, if

they could be produced in large quantities, so as to be merchantable

commodities, would be highly valuable. This is the proposition which
seems to be at the root of the plaintiffs' case. In the case of mono-
polies, Lord Coke says that all monopoly patents were void both by
common law and the statute, unless they were granted to the introducer

of a new trade or engine. The words of the statute of James the First

are :
" the sole working or vending of any manner of new manufactures

" within this realm, to the true and first inventor and inventors of such
" manufactures."
Mr Fernie, one of the defendants, has adduced in evidence a passage

from the work of an eminent American chemist, Dr Antisell, who holds

an important position in the Patent Office of the United States of

America. It appears that the plaintiff Young has obtained a patent in

the United States for his manufacture. This book contains a short his-

tory of the manufacture of paraffin oils and paraffin ; and it gives the

following extracts from a publication by Reicheubach, in 1854:—"So
" remained paraffin until this hour, a beautiful item in the collection of

" chemical preparations, but it has never escaped from the rooms of the
" scientific man." Something, therefore, remained to be ascertained, in

order to the useful application of this article for economical and com-
mercial purposes. This illustrates the important distinction between
the discoveries of the merely scientific chemist, and of the practical

manufacturer, who invents the means of producing in abundance, suit-

able for economical and commercial purposes, that which previously

existed as a beautiful item in the cabinets of men of science.

What the law looks to, is, the inventor and discoverer who finds out

and introduces a manufacture which supplies the market for useful and
economical purposes with an article which was previously little more
than the ornament of a museum.

It has been established to my satisfaction, by the evidence in this

cause, that the plaintiff, Young, is an inventor of this class, and that

his patent is entitled to the protection of the law. I find that he has
ascertained, by a course of laborious experiments, a particular olass of

materials among many, and a particular process among many, which
has enabled him to create and introduce to the public a useful manufac-
ture, which amply supplies the market with that which, until the use of

the materials, and process, and temperature indicated by him, had never
been supplied for commercial purposes. At the date of his patent, some-
thing remained to be ascertained which was necessary for the useful

application of the chemical discovery of paraffin and paraffin oils.

This brings it within the principle stated by the Lord Chancellor in the

late case of "Hills v. Evans." The manufacture, with the materials

and process indicated by him, according to the sense in which I under-

stand the word-" manufacture " to be used in the statute, was a new
manufacture, not in use at the date of his patent.

The principle upon which the present case should be decided is, to

my mind, so clear, that it is unnecessary to examine the cases cited by
the defendants' counsel. Inventions in mechanics are as widely dif-

ferent from inventions in economical chemistry as the laws and opera-

tions of mechanical forces differ from the laws of chemical affinities,

and the results of analysis and experiment in the comparatively infant

science of chemistry, with its boundless field of undiscovered laws and
undiscovered substances. This observation, as applied to reported
cases, will strike the mind of every lawyer who has even a slight ele-

mentary knowledge of both sciences. But if it had been necessary to

examine the authorities, there are to be found in them some propositions

as to what amounts to a publication, and whether the use of a lock of

peculiar and improved construction upon a gate is notice to the public

of the nature of the improvement, which would perhaps deserve serious

consideration. It is not, I think, the habit of mankind to go about
examining the construction of the locks on their neighbours' doors or

gates. Even the few men endowed with an honest curiosity in exam-
ining mechanical inventions would probably not be anxious to be found
taking models of their neighbours' locks, or prying into the exact con-

struction of fastenings intended to protect private property against the

whole body of the public.

But whatever may be the correct view of the law on that subject, the

principle which seems to me to govern the present case is broad and
clear. Twice already has the validity of this patent been established

before tribunals of high authority. First, before the Lord Chief Justice

of England and an English jury ; next, before the Lord President of the
Court of Session in Scotland and a Scotch jury. All the most important
parts of the evidence before me were laid before these tribunals. I
recognise in the Lord President's charge to the jury a just view of the
law. If my own mind had not been well satisfied upon it, I should
have hesitated long before I ventured to dissent from these two deci-
sions.

The conclusion is, that I find in favour of the plaintiffs upon all the
four issues, and there must be a decree in favour of the plaintiffs, with
costs to be taxed and paid by the defendants.

REVIEWS OF NEW BOOKS.

A Handbook of Practical Telegraphy. By R. S. Culley. Longman^,
London. 1863. 8vo, pp. 200.

Of this work we may say that it may be probably as good a treatise

on its subject as exists in English ; but here it will be but scant praise,

for all the really good books on the subject of electro-telegraphy are in
German, a few also in French.
Our English telegraph engineers generally do not possess the sound

rudimentary training in mathematics and physics, including chemistry,
that are indispensable to clear authorship on this complex subject, and
which is given in Germany, through its magnificent system of education
in the gymnasia and universities, to every German engineer. A very
small proportion of English engineers, in any branch of the profession,

possess a university degree of any sort, unless it be some D.C.L. or
LL.D., too often the tribute of toadyism rather than the proof of scien-
tific knowledge.

The Industrial Resources of the Tyne, Wear, and Tees. Edited by
Sir W. G. Armstrong, John Taylor, J. L. Bell, Esq., and Dr Richard-
son. Newcastle and London. 1864.

A splendidly got-out volume, descriptive of a splendid set of indus-
tries. The men of the North may well be proud of their country,
and proud of their industrial leaders.

It is impossible to look over these pages, comprising lucid and most
valuable, and often little known, details of all tbe great staple indus-
tries of the North, without wonder and enthusiasm. No other region
in Europe at least (we don't quite know what wonders Uncle Sam can
produce per contra) can present such a list as we have here—coal, coke
and coal mining, iron, steel, lead, copper, zinc, antimony, silver,

aluminum, sodium, chemical manufactures in a long list, glass, earthen-
ware and tin proof goods, paper, tanning, iron shipbuilding, structural

and mechanical engineering, engine and locomotive building, hydraulic
machinery, rifled cannon. Even all these don't exhaust the list, nor
the copious matter of this most creditable work.

A Hand-book to the Cultivation of Cotton in the Madras Presidency.
By J. T. Wheeler. 8vo. Virtue Brothers, London. 1863. Pp. 236.
With Appendix of 58 pp.

A very careful, clear, and well-digested account of what has' been done
in one of the Indian Presidencies for promoting cotton culture.

The work will not admit of abridgment in its detailed contents, and
deserves the careful study of all interested in the prominent question of
the day—"Wherewithal are we to be clothed" for the future, so far as
cotton is concerned ? The four general and final conclusions of the
book may be just mentioned, however, viz. : 1. That American cotton
can be grown in Madras, but that the profit is questionable. 2. That
Indian cotton may be improved, but only to a degree. 3. That the
demand for Indian cotton must always depend upon the supply of

American. 4. That American cotton must always command a higher
price than Indian.

These conclusions strikingly coincide with those expressed from the
opposite hemisphere by Dr John William Mallet, in his work on the
Chemistry of Cotton Cultivation ; and where there is such a concur-
rence of opinion from India and from the Southern States, we apprehend
the conclusion is very likely correct, and that those who tell us India
will in the end supply us with nearly all our raw cotton will prove
themselves to have been lamentably deceived.

A Treatise on Sugar Machinery. By N. P. Burgh, Engineer. Spon,
London. 4to, pp. 62. With 16 Copperplates. 18'J3.

A work intended for the use of sugar planters, refiners, and mechanical
engineers engaged with sugar machinery. It is divided into chapters
on sugar manufacture (in which the author expresses his obligations to

Mr P. L. Simmons, author of the Dictionary of Trade Products), manu-
facturing machinery itself—its erection and gearing, etc., rules for all

these, estimates of cost, and description of the large and excellent plates.

The work is one of a special and entirely practical character and intent,

and may sufficiently and ably fulfil these.
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The Record of the Progress op Modern Engineering. By William
Humber, Ass. Ins. C.E.,

continues its folio parts of admirably executed outline engravings of

remarkable works of structural engineering, chiefly in England, with

rather scanty descriptions, and few calculations as to proportion, etc.

A work highly creditable to the industry of its author, and to the skill

and spirit of his publishers, and that will no doubt find eager readers in

many a young engineer abroad or in the provinces, where good examples
are rarer than with us Londoners.
We cannot avoid saying, however, that we think engineering, whether

structural or mechanical, now-a-days, needs much more than examples

of executed works. The best educated and experienced men seldom

consult the works of their cotemporaries or predecessors for examples to

design their own by ; they prefer, naturally and righily, to deal with

principles, and with judgment and sound sense to apply these for them-

selves in the origination of the new.

Technisches Hilfs and Handbdch. Von H. Roessler. Kreidil,

Wiesbaden. 1862-64.

A text-book of reference for engineers—civil, mechanical, electrical,

marine—miners, architects, &c, &c, &c. A very valuable collection

of data, going very much farther, and in a far more systematic and
scientific way, than any other we have before seen. It is not a book
for the pocket, but for the technical bookshelf.

The Operative Mechanic's Workshop Companion, and the Scientific

Gentleman's Practical Assistant. By William Templeton. London,
Lockwood & Co. 1864.

This is the eighth edition of a useful book well-known to mechanical
men. The work has been enlarged by the addition of a table of squares

and cubes, with the corresponding roots, and of some information of a

miscellaneous kind, likely to be useful to those who refer to its pages.

The Engineer's Mining Surveyor's, and Contractor's Field Book for
Expediting Work Operations. By W. Davis Haskoll, C.E. London,
Lockwood & Co.

This volume, of 144 pages, bound in the pocket-book form, contains a
series of tables with rules and notes for plotting traverse surveying, and
giving differences of level with corresponding horizontal distances, id

taking levels with the theodolite, and for setting out carves and slopes

without calculation, arranged for any unit of measurement, as chains of

feet, links, or metres. This work has been devised with a view to save

the time of the engineering surveyor in making his calculations. The
utility of tables of this kind, of course, depend upon the accuracy of the

figures, and the author tells us that they have been twice computed,
and every figure three times verified. Here are to be found tables of

inclinations and gradients for showing at a glance on plans the rise and
fall of side-lying ground, without calculations of co-efficients, for setting

out slopes of cuttings, and embankment in side-lying ground, and for

reduction of chainage in surveying in a hilly country ; also traverse

tables for surveying by traverse, and for plotting without calculations,

arranged for finding at a glance the differences of levels and the corres-

ponding horizontal distances, so as to avoid calculations when taking

levels by inclination with the theodolite or inclinometer ; and also,

twenty-two tables of tangential angles, for setting out curves without
any calculations, from four chains to five chains radius, for the 66 feet

and 100 feet, and decameter chains with right and left hand readings on
the theodolite for 25 consecutive angles, for each radius bend of rails,

bends in 66 and 100 feet, for trimming foot of slopes and side drains,

and superelevation of rails for each radius tangents and cotangents.

MECHANIC'S LIBRARY.
Byrne'3 Dual Arithmetic, New Issue, 8vo, 14s, cloth.
Calendar Patent Roll, Ireland, Chas. I., ed Morrine, royal 8vo.
Clark's Exhibited Machinery of 1862, royal 8vo, 42s, cloth.
Common place Philosopher in Town and Country, New and Cheaper Edition, 3s 6d.
Herschell'3 Outlines of Astronomy, Seventh Edition, 8vo, 18s, cloth.
Land's Commercial Euclid, Second Edition, 12mo, 2s, bound.
Outlines of Mathematical Geography. Lawson. 12mo, Is 3d, cloth limp.
Maury's Physical Geography of the Sea, Eleventh Edition, crown 8vo, 5s, cloth.
Popular Treatise on Optics, 12mo, 2s, cloth limp.
Practical Mechanics' Journal, VoL VIII., Second Series, 4to, 14s, cloth.
Tables for Qualitative Analysis to accompany " Connineton," 2s 6d.
The Opthalmoscope, Zander, translated by Carter, royal 8vo, 8s, cloth.
WheweU'3 Astronomy and General Physics, New Edition, l2mo, 5s, cloth.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL SOCIETY.
May 26.—General Sabine, President, in the chair.—Three names were proposed for

eleciion on the list of Foreign Membera—The following papers were read:—"Note on

the Variations of Density produced by Heat in Mineral Substances,'* by Dr T. L, Phip-
son.—"On the Spectra of some of the Fixed Stars/' by Mr Huggins and Dr Miller —
" A Comparison of the most Notable Disturbances of the Magnetic Declination in 1858
and 1859 at Kew and Nertchinsk," by General Sabine.—" A Second Memoir on Skew
Surfaces, otherwise Scrolls," by Prof. Cayley.— " On the Differential Equations which
determiue the Forms of the Roots of Algebraic Equations," by Prof. Boole.

ROYAL INSTITUTION.
March 11.— Sir G. Everest in the chair.—" On Oral Reading," by the Rev. W. H-

Brookfleld, M.A.
April 22.— Sir G. Everest in the chair.—" On the Spartan Constitution and the

Agrarian Laws of Lycurgus," by Prof. J. S. B'ackie.
May 6.—Col. P. J. Yorke in the chair " On the Metal Indium, and Recent Discov-

eries on Spectrum Analysis," by Prof. Roscoe.

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM EOILER
EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REPORT.

The last Ordinary Monthly Meeting of the Executive Committee of thi3 Association
was held at the Offices, 41 Corporation Street, Manchester, on Tuesday, May 81st, 1864,
Hugh Mason, Esq., Vice-President, in the chair, when Mr L. E. Fletcher, chief en-
gineer, presented his report, of which the following is an abstract:—
" During the last month 226 engines have been examined, and 402 boilers, 16 of the

latter being examined specially, and one of them tested with hydraulic pressure. Of
the boiler examinations, 287 have been external, 18 internal, and 97 thorough.* The
following defect3 have been found in the boilers examined :—Furnaces out of shape, 2
(I dangerous); fracture, 8 (2 dangerous); blistered plates, 2; internal corrosion, 11;
external corrosion, 9 (3 dangerous); internal grooving, 8; external grooving, 4; feed
apparatus out of order, 1 ; water gauges, ditto, 9 (I dangerous) ; blow-out apparatus
ditto, 9; fusible plugs ditto, 2; safely valves ditto, I; pressure gauges, ditto, 11 ; defi-

ciency of water, 1; total, 78 (7 dangerous). Boilers without glass water gauges, 5;
without pressure gauges, 2 ; without blow-out apparatus, 22 ; without b.ick pressure
valves, 22.
" The tabular statement of these defucts, as well as the detailed consideration of

them, is postponed until next mijuth.

Explosions.
"Six explosions have to be reported during the past month, by which 11 persons

have been killed, and 13 others injured. None of the boilers were under the in-

spection of this Association, while all of them, wiih one exception, have been person-
ally examined since the explosion.

"Tabular Statement of Explosions

From April 23rd, 1864, to May 27tb, 18G4, Inclusive.

Progressive
No. for 1864.

Date. GENERA! DESCRIPTION OF BOILERS.
Persons
Killed.

Persons
Injured.

Total.

10
11
12

13

14
15

May 5.

" 9.

'• 13.

" 13

" 23.
" 26.

Plain Cylindrical Egg-ended—
Externally fired,

Plain Cylindrical Egg-ended

—

Externally fired,

Details not yet ascertained,
Double-furnace "Breeches" boiler.

Total

1

1

S
5

1

2
2

1

3

4

1

3
2

2

6

9

2

11 13 24

"No. 10 Explosion, by which one person was killed and two others injured, occurred
to the boiler of a locomotive engine, while standing at a short distance from a rail-

way station. The locomotive, which was employed on goods traffic, and had six
wheels coupled, was of the ordinary construction, and about ten years old, having been
re-tubed two years since.

" The cylindrical portion of the boiler, as well as the crown of the outer fire box shelL
was rent into a number of pieces ; and but little of the portion of the boiler shell between
the fire box and smoke box left ; while many of the tubes were fractured, and the re-
mainder bowed outwards. The fragments were scattered in every direction, and some
of them blown to a great distance, one of the spring balances belonging to the safety
valves falling through the roof of a cottage, and seriously injuring one of the inmates.

'•The cause of the explosion was attributed, at the inquest, by three successive wit-
nesses, all of whom were practical boiler makers, to shortness of water, and consequent
overheating of the plates. This, it was thought, had produced a gas inside the boiler,

which, upon ignition from the hot tubes, caused the explosion. For this, it was added,
the driver, who had been killed by the explosion, was responsible, in having allowed
shortness of water to occur. The jury brought in a verdict of accidental death, adding
that they could not clearly ascertain the reason of the explosion.

" A personal examination of the exploded boiler led to a very different conclusion
from that given in the preceding evidence. The crown of the inner fire box, as well as
its sides, were found uninjured, and the roofing stays in perfect condition; while the
rents, instead of being in the fire box—which would have been the case had the plates

been overheated—were confined to the external shell, as already described ; so that it is

clear that the explosion was not due to shortness of water. On further examination, it

was found that the character of the water was somewhat corrosive, and the surfaces of

some of the plate3 had been eaten into indentations by it; while close to the orerlap at
a longitudinal seam of rivets, at the left-hand side of the cylindrical portion of the
boiler, and in the ring of plates nearest to the smoke box, a deep furrow was found to

* During Wbit-week the ordinary visits of the inspectors were suspended, in order that they might
be devoted exclusively to the purpose of making "Thorough" examinations, in consequence of which
the number juBt given above has been realized, viz., 115, including " Internal " as well as " Thorough."
Frequently as the attention of the members has already been called to the necessity of making more

complete preparation for these examinations, the experience of the past month shows the necessity of
doing bo afresh upon the present occasion. Many of the boilers have been found at the inspectors
arrival at the works to bo too hot for entering, and the flues to be choked with soot, as well as the plates

coated. It must be borne In mind that the Inspectors are not sweeps, and that the duty of the inspector
only commences when that of the sweep has been completed. The inspector's duty, on making a
"Thorough" examination, is not only carefully to investigate the condition of the plates, but also, on
many occasions, to take particulars and dimensions of the flues, stays, &c, which renders it necessary
to make notes and sketches, and it will bo seen how impossible it i3 to do this unless the flues are pro-
perly swept, and the surfaces of the plates brushed. And although our inspectors, from an anxiety to
do their utmost, frequently enter flues which are only fit for a sweep, it is not reasonable to expect them
to do this. So that members must excuse its being plainly stated, in order to prevent disappointment,
that tbey mast hold themselves entirely responsible If, under such circumstances, " Thorougn " examin-
ations are not satisfactory, or, in some cases, not even mode at all.
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have been eaten, which ran longitudinally more than half-way across the width of the

plate. At this furrow, which was below the water line, the plate had rent, and there

can be little question that this rent was the primary one from which the others devel-

oped, and to which the explosion had been due: so that the supposition of shortness of

water, as well as that of the formation of explosive pases, and the neglect of the engine
driver, may be dismissed, and the explosion attributed simply to weakening of the plates

through the furrowing action, which is found to be more or less developed in nearly all

boilers, but more especially in locomotives.

"No. 11 Explosion. This, like the preceding one, occurred to the boiler of a locomo-
tive engine, while standing very near to the station. The locomotive was employed on
passenger traffic, was of the ordinary construction, and about ten years old.

"The shell rent at the base of the steam dome, which was shot upwards, and thrown
to a considerable distance. From this opening a number of rents radiated, and the
upper part of the cylindrical portion of the shell was rent into several piaces, which,
however, did not fly to any great distance, and but little damage resulted from the

explosion altogether. The consideration of the directions in which the fragments had
flown, as well as an examination of the parts themselves, left little room to question
that the primary rent had occurred at the base of the steam dome, where the ring of

angle iron, with which it was attached to the shell, was found to be severed for a con-
siderable distance through the line of rivet holes. This explosion is considered, there-

fore, to have been due to the existence of the steam dome, and that, had it not been for

this, the explosion would not have occurred.
* The danger of these steam domes has been frequently pointed out to the members

of the Association; and this explosion, which is by no means singular, affords an
additional illustration of the importance of dispensing with them altogether, at ail

events, in stationary boilers.

"A good deal of misconception, however, exists, with regard to their efficiency; and
they are considered by some to make a valuable addition to the amount of steam room
within the boiler, and thus to compensate for irregular loads upon the engine. The
fallacy of this, however, may be simply shown. Few steam domes exceed by more than
four times the capacity of the engine cylinder so that, even if the dome could be entirely

exhausted, it would work the engine but a few strokes; while the entire space above
the water line in a Lancashire boiler, 7 feet in diameter and 30 feet long, contains but
little more steam than the amount generated every minute when in ordinary work.
Again, one foot of chamber room, filled with steam at 60 lbs., will only yield four feet
at atmospheric pressure ; whereas one cubic foot of the water, which would be of a temper-
ature of 309 degrees Fahrenheit, would yield considerably above one hundred cubic feet

of steam at atmospheric pressure. So that, in a boiler worked at a pressure of 60 lbs., a
foot of space, filled with water, has stored up within it more than thirty limes as much
power as one filled with steam. From this it will be clear that the reservoir of power is

not in the steam, but in the water.
" In order to prevent priming, all that is necessary is to take the steam off at a num-

ber of points, and not to allow a concentrated rush at any one. To effect this, horizontal
perforated pipes, carried along within the steam space, which are so widely known, are
found to be most efficacious. A considerable number are at work in the boilers und;r
inspection, and give very satisfactory results.

" Steam domes also are inconvenient. Railway companies frequently refuse to trans-
port boilers with them on. Also, they are an obstruction in getting new boilers into

place, and in removing old ones where the head-way is limited, and have to be cut off

altogether where it is necessary to revolve boilers in their seats, so as to bring the
bottom upwards for repair. Again, leakage is constantly found to arise at their attach-
ment to the shell.

"It is trusted that these remarks will be of service in dispelling the delusions enter-
tained with regard to steam domes, and thus tend to the discontinuance of these incon-
venient, expensive, and perfectly useless appendages to steam boilers.

"Explosions Nos. 12, 13, 15. The scene of these explosions has been personally
visited in each case, and the cause investigated, but the particulars are postponed until

the next monthly report."

THE LONDON ASSOCIATION OF FOREMEN ENGINEERS.

r.-j Saturday, the 4th June, the ordinary monthly meeting of members of this society

„ook place at Dr Johnson's rooms, Essex Street, Strand. Owing to the delay of a
railway train, Mr Newton had not arrived at the hour of assemblage. Mr J. M.
Oubridge occupied the chair on the occasion. Mr David Walker, of Messr3 Maudslay,
Sons, and Field's establishment, then proceeded to read a paper on the Screw
Propeller.

The reader commenced by stating that it was not his intention to trace the history of
screw propulsion, as that was probably well known already to those he addressed.
The idea of using the screw as a propeller, no doubt arose from the employment,
aa a mechanical toy, of the old water screw which had been known for
centuries. Messrs Bramah and Shorter, about the beginning of the present century,
may be said to have been practically the pioneers of screw propulsion. The screws
devised by those gentlemen differed considerably in form from each other, and resembled
those suhseqently introduced by the rival champions—if the term were admissible in

a scientific sense—Smith and Ericsson, who ventilated and worked out the subject
thoroughly. Bramah's propeller might be regarded as the parent of Ericsson's, arid

Snorter's that of Smith's. To the last named gentleman belongs the merit of bringing
the screw into actual use and making it a formidable competitor with the paddle wheel.
This was said, however, not in disparagement of the host of inventors and engineers
who had devoted attention to modifications in the foim, and in the manner of its applica-
tion, and which included such men as the Rennies, Mr Perkins, Lord Duudottald, and
the- Maudslays. Entering the arena about the same period, Ericsson and Smith
struggled manfully against difficulties and prejudices, and passed through careers which
were nearly parallel in their incidents and results. Smith's first patent was taken out
in May, 1836, Ericsson's In July of the same year. Smith's model of a screw propeller
was first publicly exhibited towards the end of the year in which he had secured his
patent; Ericsson's early in 1837. The first boat constructed by Smith, of six tons burden
and six horse power, was tried soon after on the canal at Paddlngton and on the Thames,
and at the same time Ericsson was achieving perhaps a greater amount of success on
neighbouring canals and the same river. In the summer of 1837, Ericsson invited the
Lords of the Admiralty to test the value of his invention, and in the spring of 1838 their
lordships requested Smith to put his vessel under their inspection. It is said that My
Lords entertained doubts as to the pract cabllity of Ericsson's plans, but the nature of
those doubts, if they existed, was shrouded ia that convenient covering, "official

reserve." Smith's experiments were successful, and under Government patronage the
well-known vessel the Archimedes came into existence. Private enterprise furnished
Ericsson with the Robert Stockton, which ship, after a few trial trips in this country,
transferred the inventor to the United States of America, there to pursue a course of
honourable rivalry. Thus was lost to this country a biilliant engineering and
mechanical genius, a bold spirit daring enough to thread his way through untrodden
paths and to sketch out new roads for men of less original minds to walk in, and prosper.
Ericsson possessed the rare faculty of attaching to himself those who worked with and
under him, and of inspiring them at once with esteem, confidence, and enthusiasm.
Smith was not less entitled to commendation; his perseverance and ingenuity had
indissolubly linked his name with screw propulsion, and the honourable post which he

now so ably occupied had undoubtedly been fairly earned. There were many questions,
said Mr Walker, in connexion with the subject he bad that evening undertaken to speak
upon, which were difficult of solution, and upon which much difference of opinion existed
among marine engineers. One of these referred to the loss of propelling power due to
the " slip " of the screw. He did not say it presumptuously, but it had often struck him
that there were frequently many slips of the tongue among engineers and others as
touching this matter. Slip was usually calculated as the difference between the actual
speed of a vessel and the speed of her screw, supposing the latter to be working through
a nut in place of a yielding substance like water. This difference was often spoken of
as demonstrating a decided loss of power. Hence the problem had been propounded of
devising a screw which should work without slip. That slip is an essential element in
marine propulsion seemed clear from the fact, that to obtain pressure or thrust on the
paddle float or screw there must be motion through the water. The water must be
disturbed—a body of it pushed, so to speak, out of its place. The resistance it offers to
this disturbance was the thrust obtained for the propulsion of the vessel. The amount
of this thrust appeared to depend upon two conditions, namely, the speed at which the
body or float was moved in the water and the depth at which this motion takes place,
The resistance or pressure thus obtained stood in a fixed ratio to the motion of the
float. This ratio had been ascertained and reduced to simple formulas by men
of science, and in like manner he (the reader of the paper) believed there was
a fixed ratio between the power expended on the stern thrust and that exerted
in the propulsion of the ship. This proposition he had as yet seen no solution
of, but he had attempted, rudely it might be, to work it out. The motion of
the vessel through the water was the counterpart of that process by which thrust was
obtained on a paddle float or other propeller. The water at the bow of the vessel was
displaced and resisted the forward motion of its inertia, and thus resistance was over-
come by obtaining a pressure towards the stern equal to the resistance at the bow. The
water was thus pushed astern to the same extent, arrd with equal force to that by which
headway was made. The propeller, therefore, whether paddle or screw, kept up the
thrust astern until the pressure equalled the resistance of the water pushed from the
bow, and the forces balanced each other. At this point the vessel would have gained
her maximum rate of speed. Fiom this data, which was open to correction, and which
it was not intended arbitrarily to put forth as exact and infallible, he concluded that
one- half the power of a vessel was always expended in producing thrust motion, and the
other half in displacing the water at her bows and in overcoming the friction of her sides
and the stern drag. Iu other words, were engines of half the ordinary power employed
to pull on a tow rope, the same speed would be obtained. Some had asserted and
among them their president, Mr Newton, in his explanation last year of Vailes' endless
chain propeller, that the same engines would, under these conditions, double their speed,
but this was not so clear to himself. If there were any truth in the theory now
advanced, it would go to show that the slip really absorbs half the power of the engines.
The ship and propeller were to be regarded as parts of the same machine, and adapted
to each other. The lines of the former should be fine under the quarter, in order to get
rid of the eddy which followed a heavily shaped vessel and that really retarded her
progress. Hence, too, arose that anomalous phenomenon known as negative slip, in

which case the screw, by working against the current following the ship, gave out a
speed of vessel greater than was due to the revolutions or the pitch of the screw, and
caused a considerable waste of power. The late Mr Joseph Maudslay had directed much
profitable attention to this latter subject, and devised an arrangement of the lines of
vessels which was peculiarly adapted for screw propulsion. Mr Walker next entered
into explanations of the various forms of screws which had of late years been tried by
various engineers, and discoursed at some length upon the diameters and forms of blades in

screws now in use. His opinion was somewhat adverse to the employment of twin
screws. They had not realised the anticipated advantages which were to follow their

introduction. One of these was the turning a ship ruund quickly, and in her own length
;

but the leverage between the two screws was not sufficient to act upon the length of the
vessel. They counteracted each other and brought the vessel up. The machinery for

driving them was too complicated, and there were other evils attending their use. It was
only in shallow waters that they might be advantageously emploj'ed.
The paper was well received by a crowded meeting, and some mahogany models of

screws made expressly for its illustration by pupils of Messrs Maudslay and Co.,
answered well that purpose, and were much praised by those who closely examined
them.
A discussion, shared by Messrs Ives, Briggs and Ross, followed, but in consequence

of the interest of the subject and the lateness of the hour, this was fina'ly adjourned to
the next monthly meeting. Mr Walker then received the well-deserved tribute of a vote
of thanks, and the meeting dispersed.

CONVERSAZIONE AT THE INSTITUTE OF CIVIL ENGINEERS.
The Annual Conversazione, given by the President of the Institute of Civil Engineers,

was held on the 31st of May, at the Rooms of the Society, in Great George Street, West-
minster. The re-uidon w as well attended, and numerous working models and specimens
of recent inventions were exhibited, but our limited space compels U3 to leave unnoticed
many very interesting objects. Amongst those which attracted the greatest share of
attention, we may mention Bonnelli's Electric Telegraph Apparatus for printing messages,
which was at work the whole evening transmitting messages across the room, and
printing them with surprising accuracy and distinctness. The only objection we find to

this system is the number of wires required to produce the letters ; it is true a smaller
number might be used, but the letters would not be so distinct and well-formed. Near
this apparatus were exhibited some well-made working models of Electric Signals,

exhibited by Mr Preece, the signals being set by an electric current and magnets. Mr
Imray also exhibited a very ingenious Electric Safety Distance Signal for Railways,
Invented by Mons. Hipp, of Neufchatel. This signal has been in regular use for some
considerable period on the Swiss railways, and has given the greatest satisfaction. The
entire signal is turned by a descending weight and cord which is wound up at intervals,

and the mechanism upon which the weight acts is stopped by an electro magnetic
detent which is connected by conducting wires to a small electric battery and manipulat-
ing instrument at the station. This instrument consists of a handle or lever moving over

an arc, half white for safety, and half red for danger; also an electric alarm-bell, and a
model disc which always shows the same phase as the main disc of the distant signal.

The station master can at any moment, by inspection of the instrument, see how the

distant signal stands,—if indicating "Danger," the handle is on the red, and the
indicator disc shows red,—if at " Safety," the handle will be on the white, and the in-

dicator disc will show white. When changing the signal the handle is moved from red
to white, or vice versa, and the bell commences to ring, and continues to ring until the
distant signal has been properly set, and the indicator disc has undergone a correspond-
ing change. Should the electrical portion of the apparatus, from any cause cease to

operate, the indicator disc shows like a galvanometer the absence of electric power,
and the bell does not sound on moving the handle. Mr W. B. Adams exhibited a large

and beautifully finished working model of a locomotive engine framing, fitted with his

radial axle boxes for admitting of the self-adjustment of the axles to the radii of the

curves of the line. An engine of this construction has been running for some time, with
great success, near St Helen's, Lancashire. Amongst the hydraulic appliances, we
noticed a simple, compact, and powerful little rotatory pump, exhibited by A. P. Price,

Esq., of 47 Lincoln's Inn Fields. It is adapted for distilleries and paper manufactories.

An ingenious and well made little machine was also exhibited by the Bame gentleman,
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for biudin-* tin sponts for tin kettles, oil cans, and other receptacles ;
the chief feature m

which is the use of a flexible elastic mandrill, upon which the straight tubes ready

soldered are fitted, and then laid over a curved bed by a rolling pressure, the mandrill

remaining in the tube, and supporting it while under pressure. The spring or elasticity

of the mandrill admits of its ready withdrawal from the bent tube. We believe whale-

bone in their lamina? is found to answer the best for the mandrill. This little machine

and the rotatory pump, above mentioned, are both importations from America, and are

being largely adopted there, at the present time. Another American machine, of con-

siderable merit, was also exhibited by Mr Price, in the shape of combined steel and India

rubber railway springs, the invention by Mr Vase, of New York, and recently

patented here under the name of G. Hazeltine. The simplest, and we think most

effective of these springs, is of a helical construction, the helix being formed from a

grooved or channelled bar and having a coil of vulcanised India rubber, interposed

between each metal coil, which acts as a cushion and preserves the spring from fracture

bv sudden and violent compression. Mr "Wigzell, of Topsham, Devon, exhibited some
forms of his ingenious ventilator, adapted for buildings, railway and other carriages, and

ships. As adapted to a railway carriage, this apparatus consists of a tube attached to a

projection fixed on the outside of ttie upper portion of the door or other convenient

pare of the carriage, the motion of which causes an in-rush of air to take place through

this tube, whilst the impure air is drawn out through a second tube, by the vacuum pro-

duced at the outer end of the first tube. Anything which shall give us pure fresh air in a

confined space, with the thermometer at So , is indeed a boon to be prized, and we hail

with delight the advent of Mr Wigzell's admirable contrivance. A specimen of Leitch

and Matthew's glass covering for preserving ships' bottoms, was exhibited by the

inventors. Sheets of glass of a quarter of an inch thick, or more, are first bent to the

desired form, and after the surface to be covered has been scraped clean, and payed

over with a soft elastic coating of cemen:, composed chiefly of gutta-percha, the sheets

are worked air-tittht down on to the cement and sometimes secured by screws. H. M.
Iron Steam Ship Buffalo, has been covered with these glass plates, and after a three

months' trip, was found perfectly clean and free from all adhering matter.

SOCIETY OF ARTS.

Paper read on Wednesday, May 4, 1864.

Ox The Testing of Chain Cables. By Frederick Arthur Paget, Esq., C.E.

(Concludedfrom page SO.

)

As, however, through the cross-bending strain at the two ends, the link slightly

tends to assume the shape of a lozenge, the weld is more severely tested than

wonld at first appear. There is a certain difficulty in detecting a bad weld, upon
the nature of which some practical light has been thrown by some experiments of

Mr Kirkaldy's on bars grooved round their circumferences. The matter had been
previously investigated by the writers on elasticity, but Mr Eirkaldy was the first

to practically test the question. Bars grooved at any particular part down to a

given diameter, gave a much higher ultimate breaking strength than bars of a

diameter all through equal to that at the reduced part of the grooved bar. The
wider parts en each side resisted the tendency to draw out, and a great apparent

strength was thus obtained. The extent of this apparent gain was as much as 37J
per cent, in some of the pieces, while the average gave 18'63 per cent, in favour of

the grooved specimen. Here again we see the falsity of taking merely the break-

ing strength into account, for although the breaking strengths were thus increased,

the elongation, and the contraction of area attendant on elongation, were propor-

tionately less. It will thus be seen that a bad weld may be impaired by a strain in

excess of the elastic limit due to the quality of the iron and the cross sectional

area of the solid metal, and that, although it is thus injured, it may not show signs

of the injury. On the other hand, some security is given that a bad weld may be
detected, from the fact that rolled iron is well known to be somewhat hardened by
being hammered, and the welded-up side of the link would thus be less extensible

than the opposite parallel side, and would thereby be rather more strained. It is

evident, however, that though the test can scarcely be too high for the welds alone,

the proof of more than fourteen tons to the square inch, proposed by M. David,
would clearly be too high for the cable. M. David, indeed, stated that he tested

his cables up to this amount, but it appears that the pressure he used was not
accurately measured. Indeed, there is no doubt that very few cables would stand

the ordinary proof if repeated sufficiently often, or if it were put on and eased off

a succession of times, upon the plan shown by Dr Rankine. As it is, the perma-
nent set taken by cables is, on an average, from 4 to 6 feet in 90. Buc the best

proof that this single application of the test for a short time does not injure good
chain cables, is seen in the fact that it has been adopted all over the world for

more than thirty years. We are, however, in a dilemma. To increase the proof
wonld evidently be to injure the link, while the detection of a bad weld has, in

any case, to encounter the difficulties just mentioned. These questions can only

be met by a most careful inspection of each individual link. The quality of the

iron can also be very closely tested by breaking up two or three links.
_
The most

searching test, however, are the hammer blows given while the chain is under
tension. Adapting a well-known and excellent illustration, this will be at once
evident when we remember that a lj-inch chain cable, made of glass, would give

the same ultimate gradually-applied breaking strength as a one-inch iron cable

—

but it would not be likely to stand the hammer test. On the other hand, a cable

of india-rubber, although not to be broken by the hammer, would at last be torn in

two by the press. In fact, the hammer test approaches nearer than any other to

the kind of work that will have to be done by the cable when at sea. Besides, the
mere form of a chain renders it, per se, liable to continual shocks and jerks, and
this must be encountered by a special quality of material, and that this material
has really been used must be Bhown in the proving house.
Mr Pope, the surveyor for Lloyd's at Liverpool, gave it as his opinion, before the

Committee of I860, that the navy test was too high, and had a tendency to injure
the chain. Thi3 might be true for a chain of a bad material, but not for a chain
made of iron with the high elastic limit that should alone be used for chain cables.

He proposed to teat a short piece to destruction, and then to test the entire chain
up to half the Admiralty proof. Apart from the expense and destruction of ma-
terial by this proceeding, there can be little doubt that half the usual test would
not detect all the bad welds, and the distinctive peculiarity of a cable consists
in the fact that a single bad weld is sufficient to cause the entire loss of the chain.
As we have seen that a cable consists substantially of a series of small curved

beams, it would be only a natural inquiry to ask. why the sum total of their deflec-

tions, represented by the temporary elongation of the cable, and why the total
permanent set should not be both registered, and be both taken into account
when estimating the quality of a cable. There are, however, several influences
that would greatly disturb an accurate deduction. It might, at first sight, be sup-
posed that the defective welds would elongate in the inverse ratio of their areas
of solid metal to that of the links. This, as we have seen, is not the case, and
even if it were the case, the action would affect the deductions therefrom by vari-
able and uncertain quantities. The links will also bed against each other to an
amount given by the hardness of the iron. There can be no doubt that the exten-
sion must be taken into account with the breaking weight, when the quality of a
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j"11^ to °e estimated. But even with bars this varies considerably, not merely
in different qualities, but also, as was shown by Mr Kirkaldy, in specimens of the
very same brand. These results were also obtained under tensional stresses alone,
and when we come to the combination of transverse, tensile, and directly com-
pressive stresses to be found acting on a link, the varied ways in which these
stresses act on varying qualities of iron would scarcely render the deductions
from the elongations and set sufficiently trustworthy. Again, to take an extreme
case, if one half of, say, 50 fathoms of cable were made of a very bad kind of iron,
and the other half of a very good quality, it would be difficult to draw any right
deduction from these appearances. As it is, however, the permanent set is gener-
ally registered.
There is probably no metal the strength of which is influenced in such a remark-

able way by temperature as iron. As M. Baudrimont showed in 1850, the tenacity
of iron is less at 100° C. than at 0° C, but at 200° it is greater than at 0°, and these
results have been exactly confirmed by Dr Fairbairn in some experiments on
boiler plates, communicated in a paper to the British Association. At yet higher
temperatures this tenacity is of course diminished; and Seguin has shown that
iron, the tensile strength of which could be represented by 100 at 10° C, had this
tenacity lowered to 90'5 at 370° C, and to 68 7 at 500° C. In the royal dockyards
of Woolwich and Portsmouth the atmospheric temperature during the testing of
each anchor or chain is carefully noted, although the proving houses themselves
are kept at a mean temperature of 56° Fahr., by means of stoves, which also thus
save the water pipes from freezing. This temperature of course falls a little during
the winter and rises in summer, as the heat in the shade generally varies in Eng-
land from about 76° to perhaps 34° Fahr, The action of frost on iron has not been
completely investigated ; and Dr Percy recommends that some accurate experi-
ments on the question be undertaken by the Institution of Civil Engineers. The
daily observation of practical men has, however, as in so many other cases, pre-
ceded the deeper investigations of science. All workmen know that their tools,
such as picks and chipping hammers, which have to undergo percussion in frosty
weather, are then more liable to get broken. All chains are well known to be
more subject to snap under the same circumstances. There is always a notorious
increase of accidents through breakages, both in the permanent way and rolling
stock, of railways during frosty weather. It is stated that during the severe winter
of 1860-61, 498 rails were broken on the Chemin de Fer de l'Est, from the 11th
December to the 31st January inclusive. No less than 258 were broken from the
21st to the 25th of January, during which period the thermometer descended to

—

7'S°, and even to 16° Centigrade. General Morin relates that during the northern
campaigns of the first empire the artillery veterans used to believe that wrought-
ii'on was subject to freezing, and after the long winter bivouacs they never began
their day's march without striking the gun-carriage axles in the direction of their
length, and the vibration thus produced was said to " thaw " the iron. An intense
cold is also said to have enabled the French garrison of Hamburg to disable the
cast-iron siege guns, by knocking off the trunnions before evacuating the place.

Mr Lennox stated, in evidence before the 1860 Committee, his belief that a cable
would stand a test in warm weather that it might not in cold. The crews of the
fishing vessels on the coast of Nova Scotia find that the cold renders their cables
so brittle that a length of hempen cable is used for the portion out of the water,

while the anchor end is kept from the vicissitudes of the atmosphere by the usual
average temperature of the sea. A few experiments made by Mr Kirkaldy showed
that the breaking strength of a bar is slightly reduced by freezing when a gradual
breaking load was applied, but that this difference between a frozen and an un-
frozen bolt is much more increased by a suddenly applied load, being 3 per cent,

less when frozen. The usual way adopted by French engineers to test rails is, as
we have seen, to prove a percentage of the lot by means of a falling weight Some
tests were carried out a few years ag o by M. Couche, on a number of rails, of very
good quality, from the Anzin works. The monkey weighed 8Q0 kilogrammes, and
the distance between the supports was lm. 10. When the thermometer varied
from 4° C. down to 6° C. the weight h id only to be raised, in an average of twelve
experiments, to a height of 5ft 6in. in order to. break the rail ; but when the ther-
mometer rose from -j- 3° to + 8° C, tb en the weight had to be lifted for a fall of

7ft 9in. Similar experiments, conducted in 1860, showed that a difference of tem-
perature from 4° to H- 5° Centigrade was sufficient to greatly influenoe the height
of fall necessary to break the rail. It is not unnatural to suppose that the particles

of iron, after being worked at a heat and allowed to cool and set at a medium
temperature, should, when that temperature is lowered, get into a state of mutual
strain ; dr that any initial mutual strain should be thus intensified. The toys
made of suddenly cooled glass, known as Prince Rupert's drops,, are exaggerated
instances of a similar action. The outside portions of a bar of whatever size,

would evidently cool and consequently contract first of all. The inside portions
would also at last cool, but, having kept the outside portions distended, when the
inside does cool, it then becomes a question, to be determined by various circum-
stances, whether it would pull the outside shell into a state of compression, or
whether the outside shell will draw the inside into fissures by tension. A some-
what similar explanation is given by Mr Mallet of the rents caused in the interior

of very massive forgings, and this state is probably always induced by ihe condi-
tions of cooling in a small bar, but with, of course, a smaller range both as to size

and temperature. In any case, it is apparent that a ductile elastic material ought
to be less affected by these doubtlessly complicated conditions of tensile and
compressive strains. It is, therefore, probable that a hard, harsh, iron would
be more affected by frost than a soft ductile iron, and also that the breaking
strength of both qualities would be less affected by cold than their extensibility.

It is even by no means improbable, though the fact would be difficult, or at any
rate very expensive, to prove, that the breaking weight, or the elastic limit, or
both, of iron, is or are different for every degree of heat. A bar is perhaps cooled
down in the rolling shed the medium atmospheric temperature of-, say, 52° Fahr.
At a lower temperature, at a temperature, for instance, of 32° F., its static break-
ing weight is increased, but its power of elongation under stress is probably dimin-
ished. At, say, boiling point, its breaking strength is diminished, but its power of

elongation is increased. These remarks to some extent meet the results of Baud-
riment and Fairbairn. Unfortunately, Baudriment has not recorded the elonga-
tions, and his experiments were made on wires only one millimetre in diameter
when at a temperature of 16° C, Dr Fairbairn did find that the elongations of

plates increased very closely with the temperature, but his experiments are not
sufficient in number to be taken as conclusive ; and, as Dr Percy remarks, many
more experiments are required on the action of frost on iron. If it could be
shown, for instance, that the crystals of iron expand to different degrees in their

different axes, this would probably, perse, meet the Bcarcely-to-be-doubted fact

that iron is rendered brittle by frost. As the chain cables of a ship are alternately

exposed to the utmost extremes of atmospheric temperature, this question is here
of peculiar importance.
The question as to the re-testing of cables that have been in use for a certain

time is yet unsettled, but the inquiry is of scarcely less importance than that of

the first testing. There are many applications of wrought iron in which it is sub-
jected to impulsive stresses, often more or less accompanied by vibrations, and in
which, nevertheless, the detail or structure has to conform to certain narrow
limits of size and weight. Such is the case with most applications of chains ; for

Q
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instance, to cranes, inclines, forge-slings, &c. Such la the case also, more or less,

with railway axles; the axles of carriages on rough common roads; the gags of

helve hammers ; the porter bars fixed to the blooms whilst under the hammer ; the

iron wires of some piano-fortes; and many similar applications of wrought iron.

The simple fact that only one-half of the gradually applied stress required to

produce the proof strain will, if applied suddenly of itself produce the proof strain

(which if exceeded would injure the piece), goes a long way in explaining the

matter. Where great interests of life and property are involved in the same action

of these applications of iron, the irresistible logic of facts has sometimes caused
preparatory allowances to be made for these "fatigues of the metal." The axles

of the London omnibuses are stated to be always renewed after having run a
certain fixed mileage. This system is also carried out with the carriages of the
Messagerles Generates, the axles of which are changed after having run a limit of

40,000 kilometres. The Honourable the Corporation of the Trinity House entirely

renews all the mooorings of the light-ships every four years—one-fourth of the
number yearly. This limit of time gives the measure of the perfect efficiency of

a good cable, well proportioned to its work, and in constant use day and night.

Cables in ordinary ships are of course much less, or rather much more slowly,

subject to deterioration. We have seen that M. David fixed tl*e time after which
a cable in ordinary ubo should be tested at ten or twelve years. Mr Macdonaid,
of the Liverpool testing house, stated, before the 1860 Committee, that he would
examine a cable after any long voyage—such as to India or Australia. The late

Mr Green, the great shipowner, explained that this was done with the mooring
tackle of all his ships. An experienced pilot, Mr G. J. Thompson, said that it

should be made imperative to re-test chain cables every six years, and Mr Smale
fixed this limit at seven years. Mr J. E. Clarke, however, the chief clerk of the
store office, stated that there were many sound cables in store twenty years old.

It is clear that it would be very difficult to fix a limit of time that could be applied

to all classes of ships. The cables in the royal ships are scarcely so often or so
severely tried by use as those of some merchant vessels. A cable might remain
good for many years, and yet at last be injured in a Bingle storm. Apart from
accidents, such as abrasion on rocks, or against a sharp-cornered anchor stock, or
similar causes, there are three main conditions affecting the duration of cables and
furthering their progressive deterioration under wear:—1st, the friction and
abrasion at the crowns; 2nd, rust and corrosion by the soa water; 3rd, undue
strains on the cable, and in excess of the compressive and tensile elastic limits of
the materials. The average amount of abrasion and consequent wear at the
crowns could only be determined by a statistical comparison of the deterioration
of a number of cables, worked under similar circumstances, through a certain
period of time. No full observation of this kind seems to have been yet made.
The same appears to bo the case with the deterioration of iron cables by rust and
corrosion. Mr Mallet has observed, " that the metallic destruction of corrosion of
iron in sea-water is a maximum in clear sea water of the temperature of 115° Fahr.,
that it is nearly as great in foul sea-water, and is a minimum in clear fresh river-

water." It also appears that, the finer and more equable the quality of the iron,
the slower is its corrosion. The alternative action of the air and the sea-water in
ordinary cables must have some influence on their deterioration. Again, at a
depth of, say, 100 fathoms, there would be a pressure of nearly 17 tons on the
square foot, and this pressure would search out any slight crevice, or any slightly
defective weld that had escaped the test. It is at these places that the corrosive
action of the water is most felt It is a well ascertained fact that the spongy
mass, of mechanically compressed crystals we call wrought iron, is porous, as water
can be forced through it at comparatively moderate pressures. It is also well
known that the hydrated oxide of iron we term rust performs the part of an electro-
negative element when in contact with metallic iron, which is then electro-positive.
When iron is rusting in the air, the moisture of the atmosphere is the exciting
liquid, but this voltaic action must bo greatly intensified in the presence of sea-
water. I have noticed the interesting fact—which deserves more investigation
than I have yet been able to give to it—that in the links of a great number of
chains the wrought-iron is much more eaten away at the sides, where it is in con-
tact with tho cast-iron cross-stay. The same action was stated in a number of the
Times of last year, to have been observed on the wrought-iron tie-rods in contact
with the plates of a cast-iron sea-water tank which burst last June at Woolwich.
I had lately occasion to examine a number of old chains, after they had been
cleaned, and after tho rust had been knocked off with a hammer. All the cast-iron
cross-stays, almost without an exception, were slack. Each link was thus
temporarily reduced to the condition of an unstayed link, the ultimate strength of
which, compared with a stayed link, is generally taken to he in the ratio of 7 to 9.

When the cable is in use, the progress of this undoubtedly voltaic action in
weakening them will be aided by mechanical causes. The rust generated between
the cross-stay and the sides of the link will be more or less washed out by the
surge of the cable ; a sufficient longitudinal stress would cause the virtually
unstayed link to collapse on the stay; the sea-water would again search out the
chinks ; would again decompose the material ; and the deterioration of the cable
thus chemically and mechanically weakened, would progressively advance in
successive increments that would render its ultimate destruction a mere matter of
time. This action would be, of course, more felt in a cable in constant use, such
as those of the Honourable the Corporation of the Trinity House ; and whether
zincing, which is stated by Dr Parry to prevent rust would be of any use, or
whether other means, which will doubtless occur to many here, might prevent, or
at least modify, this action, is perhaps a question worthy of investigation by the
able men comprising the Trinity Board. There is, however, no need to search
amongst the mysterious forces of nature for the main cause that leads to the
ultimate destruction of a cable, or any other application of iron, under like con-
ditions. The primary cause of the destruction of a cable is simply due to the
limit of elasticity of its material being exceeded- All chains are, by their very
structure and special uses, subject to jerks and shocks; any eountry blacksmith
knows that a chain that can stand a dead pull, would give way under the same
weight if suddenly applied; and we all know that a careless labourer at the winch-
handlo of a crane sometimes breaks down a good chain by a heedless jerk. Little
more than 5J tons to the square inch, if suddenly applied, would at once bring on
the proof strain of 11*46 tons; and although the dead weight of a cable is its great
safeguard—so much so, in fact, that if the cable out of the hawser could be weighted
at different parts of its length, this would be an advantage—yet, nevertheless, the
safe load of about 2J tons, under an impulsive stress, to the square inch, must be
often exceeded in practice. The safe load under an impulsive stress is in truth
rather less, as the assumption is based upon the usual notion, which assimilates
a cross-stayed link to a couple of bars.

It appears a paradox to say that tho chain is, in one sense, strengthened by a
strain in excess of the elastic limit, but such is the fact. The power to bear a
static load is indeed increased, as was shown by the experiments cited, before the
Committee of 1860, to prove that a cable is strengthened by being broken several
times under the gradually applied load of the hydraulic press ; and, as was also
shown by the performances of the l|th bars subjected to the same treatment by
Mr Loyd. The link is, in the first place, mechanically strengthened by being
drawn into a lozenge-like shape, as the two sides of each end then act as ties to
a very short beam; but this is obtaiuod at the expense of the elasticity of the

material—the material of the link is rendered harder. It is a somewhat fanciful
analogy to compare the limits of elasticity and of rupture of iron to the organic
life of a plant or animal, but it is j ustifled by the common expression that a bar iB
said to be crippled by an undue strain. If this living force in a bar—these forces
vives de resistance, as they are termed by Poncelet—if, in one word, the work to be
done in stretching a bar be expressed (in the English way shown by Mr Mallet) by
multiplying half the static load in pounds required to stretch a bar one foot long
and of one-inch cross-section to its limit of elasticity, by its elongation in terms
of a foot (T ) ;

and if the static load required to break the bar be expressed in tho

same way—by multiplying half the static load in pounds by the ultimate elon-
gation in terms of a foot (T )—we shall then get the power for work expressed

in foot pounds, or the structural value of our bar, and ehall see the reason that a
chain is truly crippled for any application in which it is subject to on impulsive
force. The short range, multiplied into the high static load required to stretch a
bar of hard iron to its limit of elasticity, compared with the product of the long
range but low static load required to stretch a bar of soft, ductile iron, will show
that a link made of hard, brittle iron will keep its shape much better than one
made of soft, ductile iron. A calculation of the work done in rupturing a bar of
soft iron will show that its living force of resistance to rupture is several hundred
times greater than the force required to alter its elasticity; and a similar calcu-
lation of the work done in rupturing a bar of hard iron will show that the work to
be done in breaking it is perhaps twenty times less than that in stretching it to its
elastie limit. As any impulsive force is equal to twice the work to be done in
producing or consuming it, and as the effort required is less as the distance gone
over is greater, it will be seen that, although resilience is a sine qud non in a cable,
the strength of the links would be destroyed, and the structural flexibility of the
whole cable would be injured, by the use of iron too soft: while the use of very
hard iron in the first instance, or the ultimate hardening of any iron when its
limits of elasticity are exceeded, renders a cable of hard or hardened iron utterly
useless for its intended purpose.
There is thus no necessity to have recourse to any theory of the crystallization

of iron under impulsive stresses to explain the gradual deterioration of a cable
;

but this question of crystallization is one of the greatest importance and interest;
and we may yet learn that the structural value, for many purposes, of a given bar
of iron is some determinate relation to the size of the facets of the crystals of which
it is composed. A good cable bar consists of crystals that have been more or less
elongated while passing through the rolls ; the question is whether these crystals
are loosened or separated at their planes of cleavage, or whether the crystalline
axes have been transposed, under the undue strains, more or less accompanied by
vibration, to which chains in general, and chain-cables in particular, are
necessarily subject. There is no well-ascertained instance of any altera-
tion of this kind happening under moderate stresses, but Mr Mallet appears
to believe that a reversal of the crystalline axes takes place when the
elastic limit, either of extension or compression, and therefore of flexure, is
exceeded, and more especially if the piece be not initially in a state of molecular
repose. There is every reason to believe in the existence of internal strains in
the link of a chain, and more especially at the crowns. But numberless experi-
ments by Dr Rankine and others, and more particularly by Mr Kirkaldy, have
shown that what is popularly called a crystalline fracture may be given to the most
fibrous piece of iron if it be broken under a suddenly applied load—an effect simply
due to the mechanical effect of a sudden stress, and to the fact that any piece of
iron is an assemblage of crystals. There is no reason to believe that a magnifying
glass—as was, indeed, shown by Robert Stephenson—would reveal any material
difference between a bar broken after fatigue of whatever kind, or a bar broken
when fresh from the mill. At the same time, the application of a very powerful
microscope to the molecular structure of iron has yet to be made ; and the history
of the first application of the telescope to a very different science may yet find its
counterpart in this department of physical knowledge.
Whatever be the internal effect of the lateral contraction induced by excessive

tensile strains, it would be of the utmost importance to settle, once and for all,
whether re-annealing can restore the living force of resistance of iron, and, there-
fore, of a cable. Mr T. M. Gladstone, C.E., recommended this plan before the
Committee of 18G0. Mr Smale, then of Woolwich, said that this would be liko
Burnetising rotten wood. Dr Noad, in a letter to the Times, about eight years ago,
stated that he had taken away the brittleness of an old chain by keeping it for 24
hours in a furnace. The late Mr Glynn recommended that a crane chain should
be annealed every three years. At the North Roskear mine, in Cornwall, it is
stated by M. Moissonet that the pit-chains are withdrawn from the shaft after
every six months' use, are rolled in a heap, then covered with a sort of cylindrical
furnace, and brought to a red heat. According to an account translated from
the Russian into the Polytechnlsch.es Centmlblatt, the chain cables for the Russian
government, after being brought to a dark-red heat immediately after testing, are
then tarred—a plan which is said to prevent rusting, as the tar thus takes a firmer
hold on the iron. But many things may be done with charcoal iron that it would
not be safe to attempt with our ordinary iron. Baudriment appears to believe that
all metals only acquire determinate qualities by proper annealing, and that a
cherry-red heat is necessary for annealing wrought iron. According to the experi-
ments by the Franklin Institute, wrought iron is perfectly annealed at a clear
bright red. The experiments of both Baudriment and the Franklin Institute
show that the ultimate tenacity of iron is considerably diminished by annealing,
but, unfortunately, in neither case was the elongation noticed. Poncelet has
shown that his co-efficient, T» °f elasticity is increased with annealed iron, but
that the co-efficient of rupture, Tr

- 1S diminished. This refers to wires, and no

complete experiments appear to have been yet made on the effect of annealing on
bars. It is a question whether the extra ductility conferred on the links by the
process of annealing would not, while rendering them more ductile, at tho same
time lead to their changing their form. At any rate, at least some of the cast-
iron cross-stays would be rendered less able to withstand distortion. At the same
time, the question ought to be settled, and to cables comparatively uninjured by
corrosion, the process might prove of great value. The conditions of size in a
cable are peculiarly favourable to the use of annealing. Great as the advantage
would be in the successful application of annealing to large forgings, there are
several well-authenticated instances of massive crystals being developed in the
interior of the mass by the long-continued action of a red heat. General Morin
thus mentions an instince of the production of crystals, with facets from 4 to 5
millimetres in breadth, in a charcoal iron bar originally of fine, soft fibrous,
texture.
Tied as we are in testing cable within a narrow limit, which if exceeded in

either direction would, on the one hand, either impair the efficiency of the cable, '

or, on the other, the efficiency of tho test, it is clear that the most thorough
accuracy is required in measuring the proof stress. Unfortunately, it is not always
the case that this accuracy is obtained. The stress exerted by the machine of M.
David, of Havre, was shown by the French government to be taken too high. The
appliance for the measurement of the stress exerted by the Liverpool corporation
testing machine, was a few years ago shown by Mr Mallet to give a result of nearly
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9j per cent, error in excess. Some of these machines consist of a powerful wind-
lass purchase, but we will confine our attention to the direct-acting hydraulic
press, the application of which to the testing of chain cables, by the late Sir Samuel
Brown, may be said to hare rendered the iron cable a practicable thing. There
are three distinct ways of measuring, or at least approximately measuring, the
stress exerted by the press plunger. 1st A small valve is fitted "to the cyclinder
and furnished with a steel-yard and adjustable weight. In large machines this is,

for the sake of convenience, carried to a distance from the press, the water being
conveyed in a small pipe. 2nd. A Bourdon gauge is attached in the same way,
either direct on the cylinder, or it is placed in communication therewith by means
of a small pipe. 3rd. The other end of the chain being tested is attached to the
head of a bent iron lever, the power of which is multiplied by a system of levers
balanced on knife edges. The plan of measuring the stress exerted by the press
plunger, by means of a weighted valve, is liable to several objections, as was
pointed out many years ago by Professor Peter Barlow, more recently by Professor
Rsnkine, and by Mr Bowman in his evidence before the I860 Committee. In the
first place, the relative proportion between the pump plunger and the valve is

necessarily great ; and a simple calculation will show that a hair's breadth more
or less to the valve would make an important difference. In the next place, the
friction of the leathers and the weight of the plunger are not taken into account

;

the gross load on the plunger is, in fact, given as the useful work at the end of the
piston rod. Some experiments made by Professor Rankine, whose name is a
sufficient guarantee in matters of this kind, have shown that about one-tenth
should be deducted lrom the pressure in the hydraulic press, merely for the fric-
tion of the press plunger. The real, the useful work exerted at the end of the
plunger on the chain is thus more than 10 per cent, less than is given by the pres-
sure of the water. An error in the opposite direction will be made by conducting
the pressure of the water, either on a weighted valve, or on a Bourdon gauge, and
this error will vary with the diameter of the pipe, the number of bends, and the
other losses of effect in a stream, of water passing through a pipe, which are well
known to engineers. The load on a safety valve is always an unreliable datum for
computing pressure ; a Bourdon gauge is much more delicate, but, in this case,
its indications are erroneous, unless proper allowance be made for the friction of
the leathers and the weight of the plunger. The most exact means yet employed
for measuring the stress created by the plunger on the chain, consists in the use
of a system of balanced levers, according to the plan adopted at H.M.Woolwich
and Portsmouth dockyards, and by Messrs Brown and Lennox. The press at
Woolwich is also furnished with a weighted valve, according to the plan just men-
tioned, and in addition to the system of levers. The lever scale is perfectly sen-
sible to a few pounds, but the valve scale will scarcely move with a load of two
tons, and it is less and less sensible as the loads increase. The balanced levers
are perfectly accurate, but the apparatus is rather expensive. At the last Worces-
ter Show of the Royal Agricultural Society, a certain apparatus (not patented) was
exhibited for testing the draught of Fowler's six-furrow steam-plough, and it ap-
pears to me that a modification of this dynanometer might be employed for
registering the stress on a cable. It consisted essentially of a cylinder, and a
piston, on one side of which was a volume of water in communication with a
Bourdon gauge. The water was enclosed in an elastic diaphragm, fixed to the
piston and to the cover, and the gauge was necessarily marked according to the
results given by weights gradually applied. By shrinking rings on the outside, or
by straining on a coil of wire, the cylinder could be made to stand any amount of
pressure required, and, adjusted with the cross shackle pins at the opposite ends,
at right angles to each other, in order to prevent any tension, and also by the
adoption of other simple means, such as the use of steel, that will occur to those
now present, a light instrument of probably very great delicacy would be ob-
tained.
When a long length of cable, say of seventy-five fathoms, is being tested, there

is another influence that will, in some eases, affect the result. If we take the com-
paratively light one-inch cable, we find that it weighs 581bs. per fathom, so that the
whole length will weigh nearly two tons. The last link at each end will have to
stand a down pull of nearly one ton in addition to the longitudinal stress of 18 tons.
This, however, would probably be practically compensated by directing the hammer
test more towards the centre portions of the cable, and the vis viva of each blow will
be absorbed by the elasticity of the metal, the deflection of each link struck, and
by the combined weight and resilience of a certain portion of the cable within the
range of each blow. It may here be noticed that in testing the effect of impact on
beams, Mr Hodgkinson used a 41b. leaden cushion in order to partially deaden the
jar of the blow. In a leading article of one of the engineering journals, in May
last year, giving an account of Lloyd's proving house, it was proposed that " a
falling weight, to be released by a trigger tripped by a long cord," should be
employed instead of the hammer, in order to prevent any accident to the operative,
through the flying of the cable or a chip of the cast iron cross-stays. This weight
could be made to slide overhead in the same vertical plane as the cable ; and by
letting it fall from heights determined for each diameter of cable, the vis viva em-
ployed could be measured with approximate accuracy. This would only be on a
par with the plan adopted in numberless instances, as we have seen, by our
scientific neighbours the French ; and similar measures might perhaps be used to
measure the blow required to carry out the fracture test.
The application of known impulsive force as a test is of the utmost value, more

especially when, as with cables, the pbject tested will have to undergo such forces
in practice. If some plan could be devised for easily and accurately submitting
the whole length simultaneously to a sudden instead of a static load, this would
be of great importance. In the meantime, the hammer-blows are the tests for the
resilience of the cable. In doubtful cases Professor Daniell's acid test might be
of value in examining the nature of the fractured sections of the two or three links
that are usually broken up. A great number of experiments on the specific gravity
of iron have shown that it would be dangerous to make deductions as to the
qualities of a specimen of wrought iron worked by one metallurgical process, and
to then apply these results to a bar produced by another mode—for instance, to
compare in this way a rolled bar with a hammered bar. At the same time there is
a remarkably close, though not perfect, correspondence between the specific
gravity and the quality of the specimens. Mr Kirkaldy found that the specific
gravity of iron wa3 even decreased by being much strained—at any rate by tension.
It is very easy to obtain the specific gravities of any substance like iron; and
whether the physical facts that, 1st, the gravity, of, for instance, No. 3 bars, bear
a pretty constant relation to their qualities ; and that, 2nd, the specific gravity of
wrought iron generally is diminished by tensional straining ; and, 3rd, that it is
considerably increased by annealing, might be used in practice for testing the
quality of the iron, or the deterioration through wear of a chain is at least worth
an inquiry.
The physical conditions involved in the construction, the use and the testing of

anchors, differ so materially from those of chain cables, that the two subjects
must be separated in an examination of this kind. But there can be little doubt
that a sound and general system of testing the mooring tackle of ships will bring
about the same improvement in the quality of chain cables and anchors, as the
trials at Shoeburyness have already eflected in the quality of rolled plates: and
the effect will indeed be produced by somewhat similar causes.

ROYAL GEOLOGICAL SOCIETY OF IRELAND.
On Wednesday evening, the 11th May, there was a general meeting of the eociety

at Trinity ( ollege.—Robert Caldwell, Esq., In the chair.
Five new Fellows were elected, and two candidates for fellowship proposed.
Dr Macalister exhibited a specimen of Ulodendron from the Hurlet coal field, near

Paisley, Renfrewshire, which exhibited two surfaces of the cortical lamella of that plant,
the inner being marked by prominent points, probably bundles of woody fibres. He
pointed out some resemblance between the ulodendron and the recent order cycadaces.
aud called attention to the circular scars peculiar to this genus, of v hich his plant presented
six. He stated his opinion that the species described by Lindley and Hutton (U. majus
and U. minus) are but varieties, as some of the characters of both are observable partly
on the specimen which he presented to the Museum of the Royal Geological Society.
The Rev. Dr Haughton said that Mr Macalister showed him the specimen in question

shortly after he had decided on bringing it before the society, and he told him that he
was certain that it was the Ulodendron of Lindley and Hutton, but that with respect to
the large circular radiating scars on the plant, lie did not think anybody knew what
they were. Whether they were fructifying cones, which had been crushed down by
chance, at right angles on tbe stem, so as to a produce a circular impression, or some
unknown and undescribed form of vegetation, it was impossible to decide. They
appeared at irregular intervals on the stem. The only markings on the stem itself by
which the plant could be distinguished from the Lepidodendrons were a characteristic
and decided difference.

Mr Bayly—With regard to the fossil plant, noticed by Dr Macalister, it was not an
unusual occurrence for plants of this character to present a different arrangement of
markings, where the bark was removed from those on the external surface. This was
well known to fossil botanists and represented in the figure of this species given by
Brongniart in his Vegetanx Fossiles, plate 19, vol. 2, where it is placed under the genus
Lepidodendrou.
The Rev. Maxwell Close read a paper ' On the general Glaciation of the Rocks in

the vicinity of Dublin," in which various places were mentioned where the rocks
exhibit the ruunding, smoothing and scoring now generally attributed to the action of
ice. Reasons were given for concluding that the agent was not floating, but land or
glacier ice. Attention was drawn to the ridging and furrowing of the country north
and north-west of Dublin, and to the fact that the directions of the ridges and* of the
rock scorings coincide. Combining tiie evidence afforded by the two, it appeared that the
ice current, or universal glacier, as it advanced from the W.N.W., divided near Maynooth

;

part moving along the west side of the Dublin and Wicklow mountains, and part sweeping
round the end of the range to the east thereof. It was shown that the ice certainly flowed
over the tops of Shankill and Bray Head, and probably over that of the little Sugar
Loaf. It must therefore have been at least 950 feet deep at the present sea level, and
probably much more. Its denuding efficacy must have been very great. Reasons were
given for believing that, besides affecting perceptibly the contours of some of the hills,

the ice has excavated the Scalp, the Glen of the Downs, and some other gaps in the
district. It was pointed out that it is doubtless owing to the general ice stream that the
granite boulders of the Wicklow mountains have been carried chiefly towards the S.E.
The Rev. Dr Haughton said this was not the first time that the Rev. Mr Close had

brought the subject of his paper before the society. He was peculiarly known as an
explorer in that interesting and important branch of geology; and he had added con-
siderably to their obligations to him by his contribution to their proceedings of that
evening. The care, labour, and observation required to work out the highly interesting
paper, of which he had given them an abstract, would be appreciated by every person
who had to work out a similar problem in such a large district. Mr Close had made
out his case satisfactorily with regard to the principal points which it was important to
establish. All the details which he had sketched with so much minuteness of description,

showing the general direction of the curreuts of water, ice, or glacier—for what it was,
he admitted, he considered to be an open question—and the markings on the rock from
the westward, which afterwards branched off in north-eastern and south-eastern direc-

tions respectively from the Leinster hills, were of great and permanent value; and he
hoped they would be allowed to publish a map containing the result of the observations
which he had made. With regard to the cause of those markings on the rock, he was
sure that an observer like Mr Close would excuse his differing from him iu some respects,

for he thought that it was a matter not so easily established. There could be no doubt
whatever that the facts Mr Close had brought before them could bo fully and
satisfactorily explained by the hypothesis of solid ice, and perhaps it was the correct
explanation of the phenomena. One point in the paper had struck him as confirming
observations of his own aud also observations whicli had been laid before the society
by their Vice-President, Mr Kelly—namely, the detailed and accurate statements which
it contained as to the height at which these remarkable traces were to be found. Ue
was not before aware that these groovings and marks in the rock could be fixed in

altitudes so precisely as Mr Close had done. His own observation of tbe mountains
about Dublin, together with those of Mr Kelly, had led him to the conclusion that

1,200 feet was the fixed level at which large masses of gravel, decidedly drift, were
deposited on the sides of the hills. They might find occasional pieces of rock, as Mr
Mallet mentioned in a paper before the society many years ago, at high elevations; aud
the same appeared to be true, from Mr Trimmer's observations of the mountains of
Wales. He (Dr Haughton) had great reluctance in theorising as to these markings or
groovings. They were very well described by the term "glaciations," used by Mr
Close. The commonly received theory was that they had been produced by ice. The
argument that floating ice, though it might groove a rock up-hill, never would do so
down-hill, seemed to be conclusive as against the application exclusively of the theory
of floating ice to the explanation of these phenomena. As that society was now the
Royal Geological Society of Ireland, it had a right to comprehend within in its observa-
tions all the glacial phenomena that were to be seen in the island. Many years ago
Mr Mallet brought forward a theory which he thought was capable of explaining many
of those grooving3, viz., that the body of the land rose, covered with mud, from the sea
level, and that the mud slipped on the surface of the land in a direction determined by
the contour of the surrounding valleys and mountains whicli were submerged. It was
well known to engineers that mud, or gravel would, for obvious reasons, stand under
water at a much higher slope than either would remain at in air. Therefore, the
moment the land rose above the water level, the large mass of gravel and mud lying
upon it took a smaller slope than it had before, and slipped downwards. Therefore, he
thought the question an opeu one as to whether these groovings had been caused by
ice or by slipping mud. Mr Close would excuse him for saying that ho thought there
was something very hard to conceive in such an extensive and universal mass of ice as
be described covering the country. He was one of those who believed that the great
majority of the climates that had preceded our present climates were much hotter than
it. Individually he was strongly inclined to the theory of mud glaciers, as propounded
by Mr Mallet, versus the theory of universal ice ; in fact, he flid not believe in the
" universal ice " theory of Murchison, Agaseiz, and the others who had followed the
originator of it

Mr Kelly said he was hardly prepared to say much on the subject of these scratch-
ings or groovings. His attention was directed at one time to the gravel which lies on
the northern face of the Dublin mountains; and having traced as accurately as ho
could the different heights at which the gravel was found, he discovered some interest-
ing things. One of these was, that there were places at which there was no gravel at
all at a height of 300 or 400 feet, while in other places there was a great quantity of
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gravel at a height of 1,200 or 1,300 feet. As for the scratches in question, he did not

know how to interpret their cause. Where the rocks were slack shale, very soft, and
covered with drift, he did not see any grooving at all.

He could not bring himself to believe that ice could climb up a hill. He thought
some of the little scratches might have been done by ice, but he did not think the Scalp

ever was so cut out. He thought it and the Glen of the Downs had been caused by
some power far greater than ice.

A member asked did Mr Close suppose that the glacier rose over the Three Rocked
Mountain ?

The Rev. Mr Close said he believed it must have gone through the passes of Bally-
brack and Glencullen, but not higher. It had certainly climbed up Shankill. A
glacier 2,000 feet thick could readily have accomplished what was required; as was
proved by the appearances on Scotch and American mountains.
The Rev. Dr Haughton exhibited and explained two fine fossil specimens of

Pterygolus. He had obtained from the Museum of Trinity College that which was
now the second-best specimen of this fossil in the world. It had been the best, and
had occupied a place in the British Museum until it was supplantd by a superior one.

The society then adjourned.

MONTHLY NOTES.

MARINE MEMORANDA.

The Russian Navy.—A large armour-plated steam ram, of between 3000
and 4000 tons, built by an English firm, Messrs Charles Mitchell & Co., of Low
Walker, on the Tyne, will be launched from the Government dockyard, St

Petersburg, this month, for the Russian Government. She has been built by
English workmen sent out from this country, and her armour plates have also

been manufactured in England. A gunboat, built by English workmen, will

also be launched about the same time.

Iron Shipbuilding at the South Wales Ports.—Messrs Scott Russell

& Co. have already commenced the construction of an iron vessel at their ship-

building dock at Cardiff, and a large number of skilled hands will shortly be

employed. Contracts have been accepted for building several more iron ships,

and the same will be commenced immediately the shipbuilding yard is

completed. Messrs Batchelor Brothers and Messrs Hill & Sons have also iron

vessels in course of being built, and this branch of trade promises to become an
important one before long at the port of Cardiff. The other South Wales
ports are not behindhand in the matter either, for at Llanelly iron shipbuilding

has been commenced for some time, and two iron ships have been launched.
At Newport, also, the Wood and Iron Shipbuilding Company are effecting

extensive alterations at their newly-acquired establishment, with the view of

building iron vessels. In consequence of this activity in iron shipbuilding, the

ironmasters are looking forward to a large increase of trade ; and several

makers are carrying out important extensions and improvements at their works
in order to meet the expected demand for ship plates and other descriptions of

iron required for shipbuilding purposes.

Trial of the Caledonia The iron-cased screw steam frigate Caledonia,
35 guns, was recently taken from the large basin in Sheerness dockyard for a

few miles run, to test the working capabilities of her machinery previous to

the official trial at the measured mile. The first official trial of the engines
took place off Maplin Sands, under the immediate superintendence of Captain
W. K. Hall, C.B., chief of the Sheerness Steam Reserve ; Messrs William
Rumble, inspector of machinery afloat at Sheerness; George Bloxland, chief

engineer of the Sheerness Dockyard, and F. Martin, senior assistant master
shipwright, were in attendance, to watch the results of the trial on the part of

the Admiralty. The firm of Messrs Maudsley, Son, & Field, contractors for

the machinery, were represented by Mr Telford Field, and the engines were
in charge of Mr Henry Warriner.—The Caledonia is a timber-framed vessel,

built at Woolwich Dockyard, and, like her sister ships Prinze Consort, Ocean,
and Royal Oak, is cased in rolled iron armour plates ii inches thick, extending
from stem to stern and gunwale to five feet below water-line, the ship's sides

being filled in solid and strengthened with iron, to enable them to carry this

heavy armour, which is secured with through bolts having large washers and
nuts on the inside. The upper deck is constructed of iron beams of the
Butterly type, upon which ^in. plates are riveted, which gives great strength
to this part of the ship. The whole of the work of the ship having been per-
formed by the artizans employed in a Government Dockyard, the vessel may
be favourably contrasted with others supplied by private contractors. The
Caledonia is rigged, having her three lower masts and bowsprits of iron,

her topmasts, yards, &c, being of wood. The standing rigging is of galvanized
iron-wire rope.—The machinery is supplied by the firm of Messrs Maudsley,
Son, & Field, of London, and consists of a pair of horizontal double piston rod
engines, which work the screw-shaft direct. Each engine has the whole of its

starting and regulating levers grouped together within convenient reach of the
engineers. The massive shaft which passes through the stem tube carries the
propeller fixed upon it, thus doing away with the well and hoisting apparatus,
which spoil so many of our noble ships, and cramp their steering apparatus.
The propeller, which has four blades, variable in pitch from 20ft. to 25ft., and
is 20in. long on line of keel, with a diameter of 21ft, was invented by the

Admiralty, and has been found very successful in decreasing the vibration both
in the Achilles as well as in this vessel. The screw can be disconnected from
the engines when the ship is under sail by withdrawing the coupling bolts and
allowing the after length of shaft and propeller to turn round. The vessel is

fitted with two auxiliary engines for feeding the boilers ; there are also two
others for extinguishing fire and pumping out ship. Two steam crabs are also

fixed on deck for the purpose of raising ashes and for general purposes.

—

During the trial, the Caledonia had a draught of water forward 22ft. 4in., and
aft 23ft.' llin. She had on board 245 tons of coal, 200 tons of cables, stores,

Ac, and about 100 tons of water, crew, &c. Her guns and ordnance stores

have not yet been put on board. Six runs were made at full boiler-power on
the measured mile with the following results : First run—time, 5min. 24secs.

;

speed, 11-111 knots; revolutions of engines, 58; pressure of steam, 20 ; vacuum,
26. Second run—time, 3min. 58sec. ; speed, 15-126 knots; revolutions of
engines, 57; pressure of steam, 19; vacuum, 26. Third run—time, 5min,
31sec.

; speed, 10-876 knots ; revolutions of engines, 58 ;
pressure of steam, 19

:

vacuum, 26. Fourth run—time, 3min. 57sec. ; speed, 15-190 knots ; revolu-
tions of engines, 57

;
pressure of steam, 19 ; vacuum, 26. Fifth run—time,

5min. 40sec.
; speed, 10-588 knots; revolutions of engines, 56; pressure of

steam, 16-5, vacuum, 25-5. Sixth run—time, 4min. 8sec; speed, 14-516
knots; revolutions of engines, 56; pressure of steam, 16-5; vacuum, 25-5.
Giving as a first means 13-118, 13-001, 13-033, 12-889, and 12-552 knots • and
the second means, 13-059, 13-017, 12-961, and 12-720 knots, the true mean
being 12-939 knots per hour.

The Great Eastern.—The steamship Great Eastern, about the intended
destination of which some curiosity has been excited, will, we understand,
shortly leave the Mersey for the Thames. She is at present taking in coals,
and by the early part of next month will, it is expected, be ready to take her
departure. On her arrival in the Thames she will, under the superintendence
of Messrs Glass, Elliot, and Co., receive a complete overhauling, and be fitted
with the necessary machinery for laying the Atlantic telegraph cable, for
which, as already announced, she has been secured by that firm,

MISCELLANEOUS.

;
Fatal Locomotive Boiler Explosion.—Recently, the boiler of a locomo-

tive engine, just arriving from Leeds, suddenly exploded at the railway station
at Colne, with a terrific report, scattering death and destruction around. The
engine-driver, named Jonas Parker, was literally blown to pieces, and his com-
panion the stoker, though still alive, was also shockingly injured. Parker was
about 27 years of age, had been only a week married, and resided at Leeds.
Gas in London.—It appears that while the total profits realized by 13

metropolitan gas companies in 1862 amounted to 558,4032., the total capital
engaged was 5,783,815?., so that the return for the year averaged 9-69 per cent.
The total of 5,783,8152. was made up as follows by the various companies :

Chartered, 720,0002. ; City of London, 414,7952. ; Commercial, 344,2952.

;

Equitable, 279,9002. ; Great Central, 251,4002. ; Imperial, 1,659,3332. ; Inde-
pendent, 187,3822,; London, 648,7862. ; Phcenix, 522,0002. ; Ratcliffe, 95,0992.;
South Metropolitan, 196,8832. ; Surrey Consumers, 184,3002. ; and Western,
184,3002. ; The quantity of coal consumed by each company in 1862 was as
follows :—Chartered, 123,213 tons ; City of London, 53,430 tons ; Commercial,
60,764 tons; Equitable, 38,868 tons; Great Central, 42,018 tons, Imperial,
227,865 tons; Independent, 35,535 tons; London, 75,531 tons; Phcenix,
81,930 tons; Ratcliff, 16,864 tons; South Metropolitan, 37,271 tons; Surrey
Consumers, 27,936 tons; and Western, 27,254 tons ; making a total of 848,979
tons.

The Temporary Bridge at Blackfriars.—The temporary bridge is no
mean structure. In its way it deserves to rank as a respectable work of art,
especially considering how quickly it has been put up, and how it is adapted by
its solidity, and the safe mechanical principles of its construction, to last quite
as long and bear as heavy a traffic as the old bridge, which has so long tottered
upon crutches hard by. It was an ingenious device to construct this bridge in
two floors or stories, the necessary accommodation for carriages and foot pas-
sengers being thereby secured at the least expenditure of space and material.
This wooden bridge is 990ft. in length, and the upper storey is 16ft. above that
designed for carriages. The upper storey will accommodate foot passengers
by means of two footways, each 9ft. in width ; the footways of old Blackfriars
are only 7ft. wide. The lower floor is 26ft. in width, which is the same width
as the roadway of the old bridge. We are the more particular in giving these
figures, in order to forestall the complaints which usually abound when the
public are required to conform to new usuages, and bear with some little incon-
venience for the furtherance of some object of utility. That the wooden bridge
will bear all the burdens put upon it is tolerably certain, for its foundations are
remarkably substantial. The lower piles are only 18ft. apart, and are driven
10ft. into the bed of the river ; and the transverse piles which carry the road-
way are only 7ft. apart from centre to centre. These parts are braced together
with -great firmness, so that the vibration common to wooden bridges will be
reduced to a minimum. The openings for the river are each of 70ft. span,
formed of iron girders 6ft, in depth. As regards the gradients of this bridge,
horses have the best of it. The incline of the old bridge is 1 in 24, but for the
roadway of the wooden bridge the same gradient as that of the new Blackfriars-
bridge has been adopted, namely, 1 in 40 ; but, as the footway for passengers
is carried 1 G ft. above the roadway, pedestrians are here placed at a considerable
disadvantage ; they will, in fact, have to ascend gradients of 1 in 10 at the
approaches, but, that difficulty over, the remainder of the journey will be
almost a dead level. The first pile of this bridge was driven on the 11th of
August last year, and the bridge was finished in a period of less than eight
months ; the result is a noble specimen of engineering. The number of piles
which support the bridge is 300, and the depth of the timber below high water
mark is 40ft. Messrs Rennie and Logan, the contractors, and Mr Scott the
superintendent engineer, deserve the highest praise for the very satisfactory
manner in which this provision for the traffic during the construction of the
new bridge has been carried out.

Clifton Suspension Bridge.—The main chains of this bridge were
completed during the past week, and the work of attaching the rods and girders
and laying the roadway will be commenced forthwith. The scaffolding which
has surrounding the piers is in course of removal. The bridge has now become
of considerable weight, and its oscillation in windy weather has greatly dimin-
ished. The progress hitherto made is very satisfactory, and the completion
of the bridge during the present year is confidently anticipated.
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Machtve foe Shjp Pumping.—A Hobart-town paper speaks of a new machine
(the invention of Capt. Christie) for working the pumps of a ship in the event

of her making a large quantity of water. The machine is on the principle of a

child's roundabout, but where the horses are placed in that apparatus masts aer

fixed in this, which are sis in number ; sails are attached, so arrranged that

three must always be full of wind whatever direction it may blow, the other

three being edge on and consequently powerless. A strong motive power is

stated to be thus obtained, which causes the centre shaft to revolve, and this in

turn works cranks communicating with the pumps. The machine can be con-

structed easily out of such materials as are ever to be found on board a loaded

ship. Capt. Christie also thinks of applying his idea for the purpose of raising

water on the farm for irrigating.

The Atlantic Telegraph.—On the 29th April, a large party of gentlemen

interested in the Atlantic Telegraph, met at the Gutta Percha Works, in Wharf
Street, City Road, and witnessed every separate process ofmanufacturing and test-

ing the cable. There were present, among many others, the Marquis of Tweed-
dale, Mr Bright, M.P., the Hon. W. M. Evarts, Mr Piercy Salmon, Mr Saward,

Captain Hamilton, Mr Glass, Mr Varley, Mr Edwards, and Professor Wheat-
stone. The electrical tests incidental to the operations of isolating the wire

were conducted with, great nicety. Fusees were fired by means of a current

despatched through sixty miles of the coated wire. The manufacture of the

cable differs at almost every step from the process adopted sis years ago. It

is nearly twice the size, ar_d the weight of the copper strand which forms the

conductor is considerably more than doubled, the number of pounds avoirdupois

to the nautical mile being 300 to 107. The insulation is said to be improved,

Chatterton's compound, with which the copper strand is first coated, and which
alternates with the successive layers of gutta percha, binding them firmly

together, and excluding air. Protection against rough external influences is

obtained by substituting for the eighteen strands of charcoal-iron wire laid

spirally round the core, with a padding oftar-saturated hemp between, ten solid

wires of homogeneous iron, each wire surrounded separately with five strands

of Manilla yarn, saturated with a preservative compound, and the whole laid

spirally round the core, which latter is padded with ordinary hemp, steeped
with preservative mixture. The breaking strain of the old cable was 3 tons 5

cwt. ; while in the present case it is 7 tons 15 cwt., and in other essential

respects great improvement has been attained. The mode of splicing is now
materially improved.

Railways in the City —The railway is being fast pushed towards Ludgate
Hill, and in its course has made a bold plunge through a thicket of ancient edi-

fices, which it has replaced with colossal arches, with girder bridges to cross the

thoroughfares, and will very shortly be sufficiently finished to allow of the

passage of locomotives to its junction with the Metropolitan at Smithfield. In
its way thither it has swallowed up Water Lane, and provided a new thorough-
fare in place of it. Apothecaries' Hall, heretofore hidden from vulgar eyes, and
known only to young aspirants for medical honours and newsboys on their way to

the Times Office, is laid bare, robbed of its seclusion, and made to tell the tale of

its shabby frontage, which in these days is considerably inferior to the standard

of a second-class warehouse. All this portion of the railway, from the great

depot and station at Holland Street, Blackfriars, to the Fleet Prison, is nearly

on a dead level. The necessity of passing over Ludgate Hill at a height of 18
feet does not allow of any considerable drop from the high level at which the

railway passes over the river, but from Ludgate Hill the descent is as rapid as

is consistent with safety, for a few yards north of that point the railway will

descend into the bowels of the earth to form a junction with the Metropolitan,

so that there are some very interesting matters here for the observation and
admiration of people who take iDterest in engineering accomplishments. As
for the bridge near Ludgate Hill, it promises to be a much more ornamental
affair than the public expected, and some hint of its future aspect may be
obtained from an inspection of the abutments which are already finished. It

will be noticed that in these abutments are small arched doorways, having no
visible connexion with the necessities of the railway. These are compensations
given by the company to the public for the use of an important site, for they
are the entrances to staircases which are to communicate with footways across

the railway bridge, which will enable pedestrians to cross Ludgate Hill with-
out having to fight their way among horses' heads and carriage wheels as now,
at the constant risk of destruction to life and limb. Probably, when this means
of crossing comes fairly into operation, it may prove of such utility as to lead

the way to the spanning of many of the most dangerous city crossings with
high girder bridges for foot passengers only, without any reference to railway
works.

Incbeasing Application of Steel.—In drawing attention to the Tavistock
Ironworks and Steel Ordnance Company's prospectus, one cannot but notice the
great change which the introduction of steel in the place of iron in many parts
of mining machinery is likely to effect, as well in cheapening its cost as in
rendering it more powerful and more enduring. Although the price of cast
and hammered steel is double the price of iion of the same weight, yet the
superior strength and endurance of the former enables the engineer to reduce
the weight of his casting so considerably as to render the actual cost of steel
machinery but little more than that of iron, whilst it is well known that it will
last ten times as long, and may be more implicitly trusted. The Tavistock
Ironworks and Steel Ordnance Company propose to erect Bessemer's apparatus
for the manufacture of steel, which they will be able to supply at the rate of 100
tons per week. There is no establishment in the West of England where steel
is made on a large scale, and that district will be indebted to the new company
for introducing it. The enormous profits which it is well known are now made
by steel manufacturers must, as competition increases, be reduced, and
although for many years the gains of the company may be computed upon the
present scale, its establishment will, no doubt, tend gradually to lower the
prices which at present rule. In the manufacture of Blakely steel ordnance,
steel shot and shell, however, the Tavistock Iron Company have a unique

source of wealth, as it is understood that Capt. Blakely, having connected
himself with this company, will not foj the future grant licences to others : and
when we take into consideration the profits made on ordnance of this character,

and by the continued reproduction of the same form in steel shot and shell, we
cannot but think that this branch of the company's undertaking must alone ensure
its success, and should we be on the eve of a European war, in which England
should take no part, there cau be no doubt that this country must become the

great mart of the world for arms and materials of war. It is reported, on good
authority, that the Tavistock Iron Company have already secured valuable

contracts for the manufacture of Blakely guns, and also for the export to China
of munitions of war, as well as for machinery to Germany. The old-established

business of Messrs Gill and Co., of Tavistock, who for more than half a century
has supplied the mining and agricultural wants of the district, will be con-
tinued and extended by the Tavistock Iron Company, and the rapidly increasing

development of the mineral resources of the district will ensure the company
a continuance of this profitable branch of their business. It should likewise be
noticed that among the contracts handed over to the company is one for the

manufacture of Crease's Pneumatic Tunnelling Engine, which where it has
been tried, in its now greatly improved form, has been attended with extra-

ordinary results. With the elements of success which are here briefly enumer-
ated, it ia certainly not surprising that, even in a time of almost universal

depression, the shares of the Tavistock Ironworks maintain a premium of 21.

per share on the Stock Exchange.
Formation op Iron by Metallurgical Insects.—A Swedish naturalist,

M. Sjogreen, has recently published a very curious memoir on an iron mineral

which is, he contends, the direct work of infusorial animalculi living in the

midst of sweet water. The ferruginous mineral known under the name of lake-

ore is sufficiently abundant in certain Swedish water-courses to be submitted
to treatment in ironworks. The Swedish naturalist has succeeded in grasping

the very strange mode of formation of this mineral, which insects seem, if we
may so speak, to weave in the midst of water, as a learned micrographist
(Ehrenberg) had already observed with regard to slimy iron produced by fossil

animalculi (Gaillonellaferruginea). The memoir of M. Sjogreen was composed
with more especial reference to certain specimens of minerals shown at the

International Exhibition in London in 1862 ; and we may note with advantage
some of the most salient facts stated by him. The iron mineral known as lake

ore is met with in various lakes and water-courses in Sweden, but principally

in the province of Smaland, situated in the southern part of the country. This
mineral assumes five different forms, which are designated in Sweden by as

many special names ; it comprises 20 to 60 per cent, of oxide of iron, mixed
with oxide of manganese, 10 per cent, of chlorine, and some few hundredths of

phosphoric acid, and it is always found in the bottom of lakes. The bearings

extend to a length of 660 feet, range from 17 feet to 33 feet in breadth, and are

from 8 inches to 30 inches in thickness. In 1847 and 1849 M. Sjogreen was
enabled to observe the mode of formation of the ferruginous grain, which was
the direct result of organic life. A lake in his neighbourhood had fallen much
below the ordinary level, and enabled him to follow the evolution of the mineral.

The bottom of the lake was in part laid bare, from the extreme lowness of the

water, but there still existed depressions, filled by water and occupied by
insects or infusorial metallurgists. These depressions presented a strange and
marvellous spectacle. At the bottom of one, which was somewhere about 3

feet in diameter, small beings of different sizes agitated themselves on the
mineral, some being visible to the naked eye, while the others were so small
that without a magnifying-glass it would have been impossible to discern them.
All were actively engaged in enclosing themselves in a metallic envelope, just

as the caterpillar encases itself in a cocoon ; and the work seemed to the

spectator to be effected in a systematic manner. The small being, with the
aid of a network of black and white filaments, designed the exterior form of the

grain ; the shell of the minute edifice was formed with an opening in the centre,

and the exterior shell was similar to the interior, although six or eight times as

large. From the centre, where he was placed, the insect grouped round the fila-

ments, rayons, or spokes, of a brown colour, enclosing himself—nay, buryinghim-
self—with prodigious activity. If one of the globules were taken into the hand
with a little water, the small being might be seen at work, but if the water were
allowed to run off, the whole globuLe crumbled into a flat mass, in which Eome
feeble movements were visible still for some instants, when all soon stopped
once and for ever. These flat masses explain the formation of what is known
as minery-ochre. It may be remarked that these small beings do not make
globules of the same size, but that the dimensions of each globule are always
proportioned to those of the animal which is to inhabit it. Grouping together
all these observations, M. Sjogreen thinks that lake mineral is produced by
infusoria living in water-courses, that these infusoria select spots at their con-

venience, in order to perfect their works, and that calm waters, without any
current, are indispensable to them, because mineral is never found in the midst
of a current of rivers or at spots at which rivers make a bend. Lake mineral
is only met with at certain points, on beds of sand or clay, and not being spread
everywhere uniformly, it may be concluded that it is due to an organic cause,

for if it was a precipitate or sediment it would be distributed uniformly on the
whole bed of the lake ; if it was due, on the contrary, to the action of water on
certain earths, it would be found in the same lake everywhere where this earth

is met with, which is contrary to experience. The mineral exists at certain

points, and always the same, in regular layers or banks. In examining it with
care, the animal may be perceived in each grain in a petrified state, but still

very recognisable in respect to form and colour ; and it is very probable that

the small quantity of phosphoric acid which the analysis reveals is due to the
existence of these beings which, having accomplished their task at the bottom
of the lakes, envelope themselves iu metal in order to die in repose. If it is

asked from whence proceeds the iron employed by these marvellous architects,

in order to construct their retreats, it may be replied that this origin is not
doubtful, but that iron exists in the waters in a soluble state—or, rather, that
the waters borrow it from the surrounding lands. Lake mineral is produced
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with, considerable rapidity, in certain lakes from "which there had been ex-

tracted 26 years previously all the metallurgical crop—if we may use the word
— there was again found after this yield a fresh harvest of almost equal

abundance. The extraction is effected somewhat in the following manner (we

may remark that this will be the first occasion on which our readers have heard

of a fishing operation in which the fisherman is a miner and the fish a mineral
:)

—The fishing takes place at the end of autumn, when the water of the lake

is covered with ice of a thickness of from 2 in. to 3 in., small holes are pierced

in the ice at the point where the lowest depths are supposed or known to be ;

through these holes a long rod is driven, and either by tbe particular souud of

the mineral struck at the bottom of the water, or by the examination of the

debris brought up, the existence of ferruginous deposits is recognised. The
fisherman having thus recognised a bearing, marks its limits by means of small

branches stuck in the ice, and the space which he encloses in this manner
becomes his property, to which no other person can come to pursue researches

until the end of the winter. Some months later, the ice having become
sufficiently hard for the purpose, the fisherman makes a hole about 3 feet in

diameter, which enables him, by the aid of a long rod, to sink to the bottom of

the lake a sieve, and then a rake about 2 feet in size. By the aid of the rake

he collects the mineral into a heap at the bottom of the lake ; then taking a smaller

rake he fills his sieve, which he draws up filled with mineral mixed with sand and
clay. All this detritus is submitted to careful examination, and by shaking it

on a sieve placed in the water the sand, mud, &c, are separated, and the

mineral retained. After this, all that remains to be done is to go and sell at the

blast-furnace the produce of this singular fishery. A skilful operator will

collect half a ton of mineral in a day, so that the work may become tolerably

lucrative; the inhabitants of the province of Smaland accustom their children

very early to the fishing process, the success of which depends on the skill of

the workman. The Swedish and even the Russian ironworks now hold this

lake mineral in great esteem, and make an important consumption of it. M.
Sjogreen is of opinion that it would not be impossible to acclimatise in other

countries than Sweden the insects producing this curious mineral ; but to attain

this object it is necessary to begin by finding waters naturally charged with
salt of iron in a Btate of dissolution, and furnishing the ferruginous matter on
which these astonishing architects operate. It is evident, as has been before

remarked, that the infusoria borrow the iron given to the waters of rivers and
lakes, or, rather, to the earth surrounding these waters, in the same manner as

mollusca borrow the carbonate of line in their shells from lime dissolved in the

waters of the sea. As crawfish, transported from a calcareous to a granitic

soil, cannot repair or form their testaceous characteristics, so the metallurgical

insects of Sweden could not live and weave their marvellous metallic woofs,

except in places in which Nature had previously collected a more or less

abundant supply of ferruginous salts.

A Large Blast.—Ardsheal quarry is situated on the banks of Loch-Linnhe,
in Argyllshire. It was opened about six years ago by Mr Sim, of Glasgow,
and is capable of affording an inexhaustible supply of excellent granite, which
is now finding its way to assist in the formation of the new harbour works at

Greenock, the Thames embankment, and also for the paving of the streets of

London and Liverpool. To meet the growing demand for this most valuable

material, mines for the reception of the powder were commenced some time
ago, and brought to a completion on Monday week. The height of the quarry
face was 42 ft. above the level of the quarry floor, and at a point 70 ft. back
from the face, and 72 ft. above the level of the floor, a vertical shaft about 4 ft.

square was sunk from the surface of the mountain to a depth of 45 ft. At
the bottom of this shaft a mine or heading was driven at a right angle in a
parallel line with the quarry face. This heading was 25 ft. in length, and 70 ft.

from the face of the quarry. At the end of this heading the chamber to

contain the gunpowder branched off at a right angle towards the front. The
chamber was hewn out of the solid rock somewhat in the form of a large

balloon. The gunpowder was then carefully let down in bags, each containing
251bs. weight ; these were received by a man stationed at the bottom of the
shaft, and passed on to be deposited in the gunpowder chamber. In this way
two tons of gunpowder were safely deposited, but as this operation had to be
effected in darkness, all connection between the gunpowder and the heading was
stopped, so as to permit of light being freely used, to enable the miner to

complete the important operation of stemming up the mines. An unexpected
difficulty here presented itself, in so far that the air in the heading, notwith-
standing the constant application of a powerful air-pump, had become so
vitiated that the light within a lantern could not live. Subsequently, it was
found possible to use candles. From this time onwards the work of stemming
the mines and shaft went on night and day without interruption. At 7 o'clock
on the evening of Thursday week, the safety fuses were ignited, and in 30
minutes the explosion took place, causing the very mountain to groan and
quiver, and bringing with it upwards of 20,000 tons of most excellent granite.
The workmen's houses, situated within 100 yards of the quarry face, sustained
no injury. The blast was by no means a small one, and it was very credita-

ble to all engaged that it was accomplished without the slightest accident.

Locomotives in Ceylon.—The first locomotive engine that has ever made
its appearance in Ceylon was landed at Colombo in the early part of February.
The local boat companies, according to the Observer, declined the job, and the
mass of thirteen tons was brought on shore on a raft, constructed of bamboos
and beams of wood. Three elephants were then harnessed on, and, after con-
siderable difficulty, and coming to a dead stop more than once, they finally

succeeded in depositing their burden at the railway terminus.

Manufacture of Guano from Fishes.—An enterprise has lately been set
on foot in France for the manufacture of guano from fishes. The refuse from
fisheries has been for some time past employed in this manner ; but it is now
proposed to organise fisheries for the purpose of manufacturing the article,

which possesses several advantages, decomposing neither too quickly nor too
slowly, and exhaling no ammonia.

PRICES CURRENT

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING JUNE 28, 1864.

{Compiled expressly for the Practical Mechanic's Journal.)

lat week. 2nd week. 3d week. 4th week.

IRON. £ S. D. £ S. D £ S. D. £ S. D.

Bars, &c., British, per ton 836 800 800 800
Nail Rods 9 10 9 10 9 10 9 10

Hoop 11 2 6 11 2 6 11 2 6 11 2 6

Sheets 12 2 6 12 2 6 12 2 6 12 2 6

Pi", No 1, Wales, 4 10 4 10 4 10 4 10

Bars, Staffordshire, 9 17 6 9 17 6 9 17 6 9 17 G

Rails, 7 10 7 7 6 7 7 6 7 7

Pi", No. 1, Scotch, best qaal. 1/ to 3/ higher 310 310 313 313
Swedish Bars 12 12 5 12 5 12 5

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 10 15 13 15 8 15 18

In fa"gotB, 17 10 17 10 17 10 17 10

Spelteb, ingot, 23 10 23 2 6 23 17 6 23 17

Zinc, sheet, 25 15 26 15 28 15 28 15

COPPER.

Sheathing bolts, per ton, 105 102 10 99 99

Bottoms HO 107 10 105 105

Old, exchange 91 90 86 86

Tough Cake, per ton, 98 93 10 92 10 92 10

XUe, .. .. 96 93 92 92 10

TIN.

English blocks 108 106 10 100 10 106 10

Bar's in barrels 109 107 10 107 10 107 10

Refined 113 113 10 113 113

Banc* . 112 112 110 110

Straits 106 106 101 10 104 10

TIN PLATES.
Char. IC, per box, 1 10 19 1 10 1 10

Coke, IC 14 6 110 14 6 14 6

LEAD.
Enelishpig 2115 21 12 6 2112 6 2112 6

Sheet, -'2 7 6 22 2 6 22 2 6 22 2 6

Spanish pig, in bond 21 2 6 20 12 6 21 12 6 2112 6

TIMBER—PEE LOAD.

Teak new 12 15 13 13 13

Quebec, red pine 420426 426426
yellow pine 400 400 400 400

St. John, N.B., yellow,

Quebec, oak, while 6 10 6 10 6 10 6 10
•' Birch 400 400 400 400
" Elm, 460 450 450 450

Dantzicoak, 500 500 500 500
Ftf 3 2 6 3 2 6 3 2 6 3 2 6

Memelfir, ' 3 15 3 12 6 3 12 6 3 12 6

Rim, 326 326 326 326
Swedish 2 11 6 2 11 6 2 11 6 2 II 6

Deals, per C, 12 feet by 3 by 9 inches.

Quebec, white spruce 17 00 17 00 1700 1700
St. John, white spruce 14 15 14 15 14 15 14 15

Yellow pine, per reduced C.

Canada, 1st quality 17 10 17 10 17 10 17 10
" "nddo HIO 11 10 1110 11 10

Archangel yellow, 13 5 13 5 13 5 13 6

St. Petersburg!! yellow "10 <> H 10 1110 II 10

Finland 7. * 950 950 950 950
MemeL,' 12 10 12 10 12 10 12 10

Gothenburg, yellow, 10 10 10 10 10 10 10 10
" white .. .. 950 950 950 950

Gefle, yellow, 11 11 11 11

Soderhamn, 10 10 10 10

Christiania, per C. 12 fL by 2 by 3 in. yel. 22 22 22 22

OILS, PAINTS, & DRYSALTERIES.
Red Lead, 23 23 23 23

WhiteLead, 26 10 26 10 26 10 26 10

Seal, pale, per 252 gallons, .. .. 48 48 48 48

"yellow 000 000 000 000
Sperm 74 10 74 10 73 10 73 10

Cod .

.

52 52 52 52

South Sea, .'.' 47 15 47 15 47 15 47 15

Olive, Gallipoli, per tun, 61 10 61 10 61 10 61 10

Palm, per tun, 30 36 86 36

Cocoa-nut 40 5 40 5 89 10 39 10

Rape pale foreign, 45 15 45 15 45 10 45 10

Linseed . .. .. 39 2 6 39 2 6 38 15 38 15

Hemp Manilla, per ton 34 10 34 10 34 10 34 10

j lU!N . 23 5 23 5 23 5 23 5



APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

SS~ When the city or town is not mentioned, London is to be understood.

Sth May. 1S64.
1133. A. T. Newton. Chancery Lane—Generating heat—A com.
1139. George Haseltine, Southampton Buildings—Steam engines.—A com.
1 140. William Simpson, Calais—Twist lace machines.
1141. I., J.. C-. L., and M. Jefferson—Bradford—Railway breaks.
1142. J. J. Miller, Clarendon Place—Steam engines and "pumps.

6th May, 1864.

114a John Shortridge, Sheffield—Iron.
1144. William Robertson, Manchester— Spinning and doubling.
114-5. J. H. Poole and J. Astbury. Wellington—Puddling furnaces.
1146. G. Hodgson and A H. Martin. Bradford—Rotary shuttle boxes of looms.
1147. James TurnbulL Port-Glasgow—Masting of ships.
1143. William Hirst. Halifax—Paper.
1149. Aime Rieder. Paris—Spectacles.
1150. C P. Stewart and J. Gresham, Manchester—Winding yam.
115L Andrew Barclay. Kilmarnock—Injecting and ejecting "fluids.

1152. Alfred Swonnell, Camberwell New Road—Scarfs.
1153. John Tomlinson, Nottingham—Motive power.
1154. Francois Martin, Acton—Anchors.

1th May, 1864.
1155. J. H. Johnson, Lincoln's Inn Fields—Boots and shoes.—A com.
1156. J. H. Johnson, Lincoln's Inn Fields—Economizing gas.—A com.
1157. J- H. Johnson, Lincoln's Inn Fields—Dress.—A com.
1158 James Wavish, Torpoint—Lamps.
1159. John Cameron. Hulme—Lever Punching machines.
1160. E. R. Handcock, Norfolk Street—Engines to be worked by motive power.
1161. A V. Newton, Chancery Lane—Inhalation of medicinal substances.—A com.
1162. J. R Abbott, Birmingham—Lamps.
1163. William Powell, Birmingham—Breech loading fire-arms
1164. Alfred Upward. Goswell Road—Boring and tapping gas mains.
1165. Edwin Heywood, Halifax—Holding fabrics.

1166. Henry Woodward, Euston Road—Carburetting gas.

9th May, 1864.
1167. Edward Tombs. Holloway—Crinolines.
116S. W. E. Gedge. Wellington Street—Glass for gas lights.—A com.
1169. J. F. Empson, Birmingham—Roofing buildings.
1170. James Chambers, Clarendon Road—.Making bricks.
1171. J., J., D., and H. Whitehead, Leicester—Hooped skirts.
1172. Henry Aitken, Falkirk—Extracting oils from ironstone.
1173. F. H. Wenham. Clapham—Motive power engines.
L174. D. F. M. M. del Real. Bordeaux—Extracting silver from lead*
1175. W. G. Haig, Stock Newington—Umbrellas.
1176. G. Pulsford and G. Walkland, France—Lace machine.
1177. James Roy, Liverpool—Self-acting mashing apparatus.
117; A V. Newton, Chancery Lane—Heating and evaporating of fluids.—A com.

10th May. 1864
1179. Alfred Silvester. Clapham Road—Obtaining theatrical effects.

1180. T. W. and R. Condron, and G. R. Hartshorne, London—Brushes.
118L J. A Wanklyn. Finsbury Circus—Purple dyestuffs from manna-sugar.
1182. Samuel Dreyfous, Pari3—Pea-shooters.
1183. Daniel Butler, Islington—Steam hammers.
1184. James Rowland, Salisbury—Cocks, taps, and valves.
1185 Morgan Morgans, Brendon Hills—Blast furnaces.
1186. Frederick Coney, Waterloo Road—Brushes.
1 187. Nathan Thompson, St John's Wood—Stopping bottles.
1158. David Jones and Byran I'Anson Bromwich, Birmingham—Casks.

11th May, 1864.
1139. Joseph Moore, Darlington—Reaping and mowing.
1190. John Yule. Glasgow— Steam hammers.
1191. Thomas Walker, Birmingham—Utilization of sewage matters.
1192. J. Brown, Aldgate, and A P. Price, Lincoln's Inn Fields—Blotting paper.
1193. William WeilcT, Manchester—Casting of ingots from metal.
1194. Joseph, John, and Jeremiah Booth, Rodley—Cranes.
1195. A Alison, Chelsea, and J. Halliwell, London—Atmospheric railways.
1196. T. M. Gisbome, Lymington—Kilns for burning bricks.

12th May, 1864.
1197. Charles Martin, Brentford—Carriages.
1198. Robert Wilson. Patricroft—Hydraulic presses.
1199. Otto Sachs, Aldermanbury—Analyne dye colours.—A com.
1200. John Phillips, Hatton—Purification of coal gas.
1201. Thomas Parker, Birmingham—Gasaliers.
1202 Samuel Robinson, Dublin—Bell-pulls for doors.
12(*3. William Home, West Ham—Treating canvas.
1204. J. L. Norton, Ludgate Hill—Drying paper.
] 205. T. N. Kirkham and V. F. Ensom, London—Dyeing.
1206. M. P. W. Boulton, Tew Park—Motive power.

2ffi H. A. Bonneville, Paris—Stockings and socks.—A com.
1208. R. D. Dwyer, Liverpool—Cleaning the bottoms of iron ships.
1209. .1. Dodgeon, Burnley, J. Gaukroger, Hebden Bridge, and W. Shackleton,

Todmorden—Looms for weaving.
1210. R F. Fairlie, Gracechurch Street—Locomotive engines and boilers.

ISth May, 1864.

1211. E. Myres. and T. G. Progers, London—Wet gas meters.
1212. Arthur Gall. Gloucester"Terrace—Fire Grates.
1213. Alfred Goodrich, Eglinton Road*—Propelling.
1214. G. T. Bousfield, Brixton—Screws.—A com.
1215. R. A- Brooman, Fleet Street—Screw propeller—A com.
1216. George Haseltine. Chancery Lane—Portable drilling machinery.—A com.
1217. Michael Henry, Fleet Street—Indicators for vehicles.—A com.
1218. Daniel Baternan, Bradford—Card cloth
1219. R H. Hughes. Hatton Garden—Heating plates.
1220. Charles LiddelL Abingdon Street—Breakwaters:
1221. Daniel We3t, Euston Road—Fireproof railway carriages.

1222.

1223.
1224.

1225.

1226.

1227.

122S.
1229.

1230.

1231.
1232.
1233.

1234.

1235.

12S6.
1237.

12SS.

1239.

1240.
1241.

1242.

1243.

1244.

1245.

1246.

1247.

124S.
1249.

1250.
1251.

1252.

1253.
1254.

1255.
1256.

1257.

1258.

1259.

1260.

1261.

12G2.

1263.
1264.

1265.

1266.

1267.

1268.

1269.

1270.

1271.

1272.

1273.
1274.

1275.

1276.

1277.

1278.

1279.

1280.

1281.
1282.

1283.

1284.

1285.

1286.

1287.

1288.

1259.

129J.

1-291.

1292.
1293.
1294.

1295.

1296.
1297.

1298.

1299.

1300.

1301.

1302.

1303.

1304.

1303.

1300.

1307.

1308.
1309.

1310.

1311.

Uth Mar/, 1864.
Robert Griffiths, Regent's Park—Propelling ships.
E. W. Furrell, St John's Wood— Communicating on railway trains.
B. Gyte and M. Walsh, Edale—Twisting and doubling yarn.
Phinehas Craven, Thornton—Fringes for shawls.
Francis Elackwell. Beeralston-Punching metal.
W. E. Newton, Chancery Lane—Rotary engines.—A com
Alfred Fryer, Manchester—Treating animal charcoal.
Louis Bricout, Rheims—Carburetting gas.
Richard Jones, Birmingham—Self-acting money till.

16(A May, 1S64.
James Brady, Manchester—Crinoline skirtings
Joshua Womersley, Norwich—Paper.
W. E. Newton, Chancery Lane—Mules for spinning.—A com.
W. Reid, Haverstock Hill—Testing the insulation of electric telegraph wires.

11th May, 1864.
L. L. Sovereign, Islington—Agricultural implement for sowing seed.
William Wilson, Mauchester—Generating gas.
A. Mackie, Warrington, and J. Salmon, Manchester—Typographic surfaces
George Chambers, Russia Row—Bags.
Thomas Wilson, Birmingham— Carriages.
John Fletcher, Winterton—Reaping and mowing machines.
P. G. Etesse, Paris—Ornamental devices on wood.
John Hamilton, Liverpool—Electric telegraph posts,
R, A. Brooman, Fleet Street—Dyeing wool.—A com.
George Hunter, Maenturog—Cutting marble.
Wilham Rowan, Belfast—Treating flax.
S. Foster, Hartlepool, and W. Rowden, Whitstable—Reefing sails.
P. Bawdeq, J. Williams, and S. Williams, Notting Hill—Bricks.

l&th May. 1864.
William Wanklyn, Bury—Ginning cotton.
H. A. C. Boulenger, Paris—Moulding and shaping plates.
P. M. Parsons, Blackheath—Ordnance and projectiles.
Thomas Dean, Lamb's Conduit Street—Buttons.
Richard Smith, Glasgow—Obtaining colouring matters.
Richard Rimmer, Ipswich—Instrument for Laying hold of vegetables.
J. B. Merrikin, Bath—Poison bottles.
P. St G. Grteme, Pall Mall—Ships for war.
William Adkins, Binningham—Lever wrench.
A B. Childs, New Oxford Street— Separating grain.
James Webster, Birmingham—Zinc.
James Browning, Grosvenor Road—Lamps
George Fagg, Highbury New Park—Paving roads.

19fft May, 1804.
George Homfray, Whitley Lodge—Chain cables.
T. Dunlevie, Dublin, and J. Jones, Liverpool—Metallic alloys.
W. Bauer, Blackfriars—Self-acting governors for steam engines.
J. Combe and J. H. Smalpage, Leeds—Winding cops.
Francois Deletang. Hatton Garden—Communicating rotary motion to shafts.
William Dray, Arthur Street—Raising carriages.
W. R. Harris, Manchester—Carding engines.
William Sargeant, Bradfield—Horse hoes and seed drills.
John Frazier, Birmingham—Breech-loading firearms.
J., E. G., and C. H. Freeman, Bridge Road—Oils.

20t/i May, 1864.
Henry Defries, Houndsditch—Wick holders for lamps.—A com.
Edward Wilson, Preston—Looms for weaving.
Frederick Noble, James Street—Sypho-vaco lifting machine.
E. A Cowper, Great George Street-Separating cotton fibre from the seed.
S. R. Dickson. United States—Ploughs.
Edward Hodges, Clifton—Harmoniums.
Wilham Tasker, Andover—Thrashing machines.
W. E. Newton, Chancery Lane—Fuses for projectiles.—A com.
J. Belham and G. Valentine, London—Blocking woollen fabrics.

21st May, 1864.
Carlo Menasi, Kentish Town Road—Hatching eggs artificially.

John Edwards. Basinghall Street—Fastenings for dress.
J. O. Winkles, Birmingham—Fastenings for jewellery.
John Fowler, Leeds—Horse shoes.
W. G. and J. H. Todman, Bow Lane—Presses for stamping.
C. P. Coles, Southsea—Protecting the bottoms of ships.

R. A. Brooman, Fleet Street—Gas.—A com.

23r<f May, 1864.

J. L. and J. Hinks, Birmingham—Knobs for doors
J. E. Holmes, Canniugtown—Raising of fluids by atmospheric pressure.
Wilham Howlett, Cottage Grove—Printing floor cloths.

G. T. Bousfield, Loughborough Park—Cutting files.—A com.

2Ath May, 1864.

M. P. W. Boulton, Tew Park—Working engines by gas.

J. W. Goundry, Old Shildon—Wind musical instruments.
James Adams, Archer Street—Regulating the flow of fluids.

William Clark, Chancery Lane—Festooned edging.—A com.

•25th May, 1884.

Peter Ross, Sheffield—Handle for tools.

Benjamin Jones, Warrington—Obtaining sulphur from alkali.

George Moulton, Manchester—Turntables applicable to over-head railways.

W. Passmore, Central Sydenham—Self-acting hair-brushing machines, &c
William Law, Birmingham—Dress fastening.
George Shaw, Birmingham—Heating steam boilers.—A com.
J. Baird and J. M'lntyie, Alexandria—Bleaching textile fabrics.

J. E. Whiting, Dunkald—Girders for bridges.
George Schaub, Upper Holloway—Transmitting currents of electricity.

Henry Wimshurst, Cambridge Lodge Villas—Propellers.

26th May, 1864.

Richard Holiday, Bow—Railway chairs.

George Davies, Serle Street— Gloves.—A com*
Henry Redfern, Nottingham—High-pressure cocks.

Louis Stevenaux, Paris—Drying grain.

L A. Waldemar, Clerkenwell—Fastenings for jewellery.

J. H. Brown, Strand—Manufacture of size

27th May. 1864.

Charles Boutot, Wandsworth—Automaton break for railways.
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1312. R. W. Sievier, Camden Town—Cannons, mortars, or gnns.
1313. H. M. Harwood, Birmingham, and G. Whitford, St John's Wood—bottle

holders.
1314. Daniel Clark. Carlisle—Stench trapped gullies.

1315. James Eastwood, Litchurch— Puddling; iron.

1316. J. Whitley, Leeds, and D. F. Bower, Hunslet—Wheel tyres.

1317. G. A. C. Bremme, Prussia—Puddling iron and steeL

131S. G. T. Bousfield, Loughborough Park—Surface condensers.—A com.
1319. Arthur Wall, Clapton—Purifying oils.

1320. J. H. Burke, London—Lamps.
1321. William Hart, Dover—Washing bottles.

1322. J. Hudson and C. Catlow, Burnley—Looms for weaving.
1323. J. B. Fullar, United States— Cleansing vegetable fibres.

1324. F. W. Brocksieper, United States—Regulating the flow of gas.

2Hth May, 1864.

1325. J. W. Lees, Oldham—Cleaning boilers for generating steam.
1326. James Dickson. Cork—Harrows.
1327. John Thomas, Battersea—Paint.
1328. Andre Etienne, Francis Street—Carriage wheels.

30th May, 1864.

1329. Matthew Curtis, Manchester—Opening cotton.—A com.
1330. Thomas Wilson. Birmingham—Gasaliers.
1331 H. A. Bonneville, Bayswater—Swivels.—A com.
1332. R. L. Hattersley and J. Hill, Cross Hills—Looms for weaving.
1333. Charles Greenway, Cheltenham—Railway turntables.

1334. P. G. Etesse, Paris—Preparing cements.
1335. Thomas Drew, Birkenhead—Paper and millboard.

1336. James Paterson, Greenock—Refining sugar
1337. William Halse, Tottenham Court Road—Tables.

1338. Collinson Hall, Navestock—Steam ploughs.
1339. John Huggett, Eastbourne—Steam engines,

1340. Willoughby Smith, New York Road—Registering apparatus.
1341. G. Herbert, Summerhill, and R. Stainbank, Gray's Inn— Sounding bells,

1342. W. E. Newton, Chancery Lane—Refining sugar.—A com.

31s( May, 1864.

1343. Florestan Rochette, Paris—Menstrual drawers.
1344. George Haseltine, Southampton Buildings—Fire arms —A com.
1345. Peter Deeley, Birmingham—Testing the strength of wire.

1346. George Davis, Serle Street—Artificial teeth.—A com.
1347. R- A. Brooman, Fleet Street -Metal hoops.—A com.
1348. Joseph George, Fulbourne—Fire-escape.
1349. James Young, Bucklersbury—Distillation of bituminous substances.
1350. J. Martin and J. Stanley. Sheffield—Steam and blast engines.
1351. J- Fowler, Leeds, and T. Webb, Uttoxeler—Steam carriages.

1352. W. and S. Firth. Burley—Cutting coal.

1353. J. Piatt and E. Hartley, Oldham—Looms for weaving.

1st June. 1864.

1354. Thomas Eckersley, Radcliffe—Winding signals.

1355. R. E. Donovan. Castleknock. and R. Bowles, Dublin— Preventing fraud.
1356. Jacob Taylor, Oldham—Propellers.
1357. G. E. Dering. Lockleys—Fastenings for railways.

1358. C. R. Humphrey and J. Hasler, St Luke's—Preparing dough.
1359. Alfred Long, Walworth—Facilitate the acquisition of languages.
1360. Henry Ambler, Halifax—Singeing yarns.

1361. Samuel Serine, New North Road—Rope making machinery.
1362. F. O. Ward, Hertford Street—Chronic acid.

1363. L. Kinnings, G. Gibbs, and W. T. Edwards, Birmingham — Crinoline,
fasteners,

1364. James Sykes, Stanhope Street—Stencilling.—A com.
1365. A. V. Newton, Chancery Lane—Clavicord instruments.—A com.

2nd June, 1864.

1366. O. E. Prieger. Prussia—Ferromanganese and cupromanganese.
1367 P. A. L. de Fountainemoreau, London—Cutting leather.—A coin.

1368. William Cormack, Little Moorfields—Distillation.
1369. R. Threlfall and R. W. Pitfield, Bolton—Spinning cotton.

1370. W. H. Mellor, Liverpool— Self-acting mashing apparatus.

1371. Edward Myres, Millbank Row—Rotary pumps.
1372. R. A. Brooman, Fleet Street—Ordnance and gun carriages.—A com.
1373. R. A. Brooman, Fleet Street—Lubricating axles.—A com.
1374. William Clark, Chancery Lane—Treating animal matters.—Acorn.
1375. F O. Ward, Hertford Street—Alkaliferous minerals.

1376. W. E. Newton. Chancery Lane—Refrigerators.—A com.
1377. J. J. M'Comb, Liverpool—Presses for forming bales of cotton.

1378. G. Coles, J. A. Jaques, and J. A. Fanshawe, London—Tubular articles.

3rd June, 1864.

1379. J. W. Lee, Leicester—Traction engines for ploughing.
1380. Frederick Ashe, Manchester—Fastening tyres upon "wheels.—A com..

1381. J- B. Heal, East Ninehead—Machinery for drilling seeds.

1352. A H.Williams. Fenchurch Street—Fastening for purses.

1353. William Calvert, Kentish Town—Propellers.

1384. W. E. Newton, Chancery Lane—Planing machines.—A com.
1385. Thomas Holden, Rawtenstall—Carding engines.

13S6. William Clark, Chancery Lane—Magneto-electric apparatus.—A com.
1387. Bondy Azulay, Rotherhithe—Treating petroleum.

4th June, 1864.

1388. W. Houghton, Gomersal. G. Burrows, and C. Oldroyrt, Bristol—Mules.
1389. Thomas Wilson, Birmingham—Breech-loading fire-arms.

1390. Frederick Tolhausen, Paris—Refining oils.—A com,
1391. Edward Ledger, Albany Road—Paper.
1392. Joseph Smith, Coventry—Weaving ornamental fabrics.

1393. W. T. Cheetham, Ashton-under-Lyne—Hydraulic motive power.
1394. G. Coles, London, J. A. Jaques, and J. A. Fanshawe, Tottenham—Produc-

ing thin strips from various substances.

1395. W. J. Matthews, Birmingham—Breech loading fire-arms.

1396. Henry Hill, Nottingham—Taps or cocks.

1397. G. H. Ellis. Wellington Road—Washing and drying clothes.

139S. Jacob Snider, Chancery Lane—Ordnance.
1339. James Dodge, Manchester—Cutting the teeth of bevel wheels.

6th June, 1864.
1400. B. E. M. Crook, Halifax—Boilers.
1401. James Napier, Glasgow—Separating metals from ores.

1402. G. Berry and J. Litchfield, Nottingham—Twist lace machines.
1403 W. E. Gedge, London—Typographical composing apparatus.—A com.

1404. Girado Migotti, Upper Seymour Street—Removing sand from beds of rivers.
1405. W. H. Preece, Southampton—Domestic telegraphic apparatus.
1406. Edward LoyseL Old Town—Obtaining extracts from tea.
1407. T- Aveling, Rochester, and T. Lake, Tong—Steam cultivation.
1408. William Clark, Chancery Lane—Phosphates of ammonia—A com.

1th June, 1864.
1409. E. J. Hughes, Manchester—Dyeing and printing.—A com.
1410. W. Smith and J. G. Fildes, Elton-Cotton gins.
1411. William Avery, Birmingham—Machine for grinding tools.
1412. H. A. Bonneville, London—Telegraphic printing apparatus.—A com.
1413. William Clark, Chancery Lane—Printing fabrics.—A com.
1414. R. A. Brooman, Fleet Street—Feeding wool into carding machines.—A com.
1415. John Fraser, Mildmay Road—Actuating window curtains.
1416. John Beck, Great Suffolk Street—Water closets.
1417. J. A. Wade, Kingston-upon-Hull—Treating clay.
1418. A. T. Weld, Gravesend, and J. F. Powell, Hyde Park—Rags.
1419. A. A. Larmuth, Salford—Hats.
1420. W. E Newton, Chancery Lane—Mounting heavy ordnance.—A com.

8th June, 1864.
1421. Edmund Suckow, Manchester—Twisting cotton.
1422. James Parkes, Handsworth—Handles for carpet bags.
1423. A. Bragg and G. W. Bridgeman, London— Screws.
1424. J. H. Johnson, Lincoln's Inn Fields—Steam generators.—A com.
1425. Thomas Richards. Wincanton—Liquid manure and water carts.
1426. F. H. Warlich, Greenwich—Artificial block fuel.
1427. J- T. Crick, Leicester—Boots and shoes.
1428. Abraham Tweedale, Rochdale—Temples for looms.
1429. A. V. Newton, Chancery Lane—Horse shoes.—A com.

QthJune, J 864.

1430. M. and J. Smith. Liverpool—Corking of bottles.
1431. P. M. Parsons, Blackheath—Ordnance fire-arms and projectiles.
1432. Robert Aldridge, Gracechurch Street—Working the rudders of boats.
1433. Robert Rowat, Glasgow—Separating granular matters.
1434. John Onions, Union Street— Iron and steel.
1435. W. C Corsan, Sheffield—Welding Steel and malleable iron.
1436. Michael Henry, Fleet Street—Gas regulators —A com.
1437- H. W. Hayden, United States—Breech-loading fire-arms.
1438. Napoleon Sarony, Birmingham—Photographic portraits.

10th June, 1864.
1439. James Hardacre, Manchester—Preparing cotton.
1440. Frederick Tolhausen, Paris—Braiding machines.—A com.
1441. W. Hugo, Hanover, and A- Domeier, Gracechurch Street—Umbrellas.
1442. J. P. Williams and T. Robinson, Warrington—Annealing wire.
1443. C. H. Snell, Bow Common—Soap.
1444. R. A. Brooman, Fleet Street—Frames for spinning wool.—A com.
1445. W. H. James, Old Kent Road—Steam and air engines.
1446. John Foxley, Stony Stratford—Bricks,
1447. C. W. Siemens, Great George Street—Gas.

11th June, 1864.
1448. R. Hall and J. Chambers, Bury— Looms for weaving.
1449. Susan Tuchet, Dover—Rollers for window blinds.
1450. Augustus Walker. United States -Steam vessels for naval service.
1451. William Abbott, St Paul's Buildings—Lantern.—A com.
1452. P. Spence and J. B. Spence, Newton Heath—Smelting copper ores.

1453. George Rydill Dewsbury—Treating mixed fabric rags,

13th June, 1864
1454. H. R- de St Martin, Prince of Wales Road—Instruments for drawing ellip-

tical figures.

1455. E. G. Fitton, ManChester—Carding engines.
1456. William Sharp, Bingley—Purifying gas.
1457. John Grant, Linton—Turntables for portable railways.
1458. John M'Elroy, Stretford—Electric telegrams.
1459. W. E. Gedge, Wellington Street—Fagots for lighting fires,—A com.
1460. William Martin, Dundee—Mangles.
1461. R. A. Brooman, Fleet Street—Engine pits for railways.—A com.
1462. Richard, Kendrick, Charterhouse Lane—Embossing.
1463. J. G. Marshall, Leeds—Steam engines.

l4fft June, 1864.

1464. Charles Armbruster, Vernon Place—Breech-loading fire arms.
1465. Edmond Pope, Clonmel—Breech-loading fire-arms.
1466- Thomas Agnew, Manchester—Picture frames.
1467. Samuel Calley, Brixham—Bridges and viaducts.
1468. J. Brown. J. T. Way, and T. M. Evans, London—Sheathing ships,

1469. G. A. Burn, Doughty Street— Stoves and fire-places.

1470. Benjamin FothergilL, Cornhill—Slivers of wool.
1471. J. Reid and T. Buckley. Manchester—Felts.
1472. William Tregay, Redruth—Boring rocks.

15th June, 1864.

1473. P. B. O'Neill, Fulham—Cocks and taps.

1474. W. E. Newton, Chancery Lane—Pulley blocks and sheaves.—A com,.

1475. M. A. F. Mennons, Westminster—Field artillery.—A com.
1476. J. H. Brierley, Hahfax—Ladies' fancy leather belts.

1477. William Dawes, Leeds—Organs and other musical instruments.
1478. C. Taylor and J. Dow, Stratford—Valves.
1479. James Bennie, Glasgow—Machinery for shearing and rivetting.

1480. F. A. E. G. de Massas, Hoxton—Cotton seeds.
1481. G. S. Hooker, East Grinstead—Working spindles in millstones.
1482. R. A. Brooman, Fleet Street—Tuning pianofortes—A com.
1483. Adolf Ellissen, London—Cultivating land.
1484. J. A. Pols, Leicester Square—Refined oils.

DESIGNS FOR ARTICLES OF UTILITY.

Registeredfrom Wth May, ISM, to Uh June, 1864.

Max 20, 4636. Theophilus Murcott, 68 Haymarket, W.S.—" Rifle light elevator

and regulator."
" 25, 4637. William Conisbee, Herbert's Buildings, Waterloo Road—" Fram-

ing of a printing machine."
June 4, 4638. R. Letchford & Co., Three Colts Lane, Bethnal Green, E C—

" Waistcoat pocket vesta box."



V



i il EAI MECHSNICS I wiDL cissmnre i.

2&Z& J2?.
B.FOTHERGILL, ESQ 1?, C.E.LONDON,

A4 TEA'TEE.

I" AUGFST.186

Second Series

Ni l

.-. .viAji'k'-'jeua Ola I

J,



August 1, 1S61 THE PRACTICAL MECHANIC'S JOURNAL. 113

ON RECEXT IMPROVEMENTS IN TUNNELLING.

When we look with a broad glance over the methods or operations, by

which men emerged from barbarism, have bettered their physical

condition, and, by "subduing the earth," supplied their main wants-

nothing is more remarkable than the fact of how little is the amount

of alteration or improvement that they have made in the modes of work-

ing through their great staple tasks.

"The thing that has been shall be," is more than a mere Chaldee

proverb, it is a reality for the most of the human race. Thus, at this

moment, the plough, one of the very earliest of inventions, remains in

use bv fully four-fifths of the human race, in its most primitive form,

and differs extremely little from the first rude thing, made of the torn

or hacked off forked limb of a tree, which, point foremost was dragged

through the clods, of the first furrow ever made. Over all Asia, nearly

all of Africa, a vast area of Europe, and much of America and Polynsesia,

such is still the only plough ; the improvements of our own agricul-

tural implements (to say nothing of the steam plough, still very much a

thin" of the future), are known only to the most advanced of mankind,

to the great iron-working races—whose numbers amount to but a few

millions, out of the twelve-hundred millions of men that walk the earth.

The baker's art—the same now almost all over the earth, that it was,

when the Israelites bound their kneading troughs upon their shoulders,

is another case in point ; and other and even more striking examples

might be adduced, could we afford to be discursive ; the art of tunnelling

itself, is one not quite out of range.

Until within this present century—we might say the last thirty years

so little was popularly heard about tunnels and tunnelling, that, to

most people, these suggest the idea of a new invention—a something

growing out of canals and railways, &c. But this is only true in so

far as that the latter have demauded an immense multiplication of the

number of these works.

Tunnelliugis, however, one of the very oldest of structural operations;

and in the earliest examples of which any knowledge exists, the methods

emploved were identical with those that are still practised, and, up to a

recent period, alone proposed.

In Boeotia, a vast mountain region drains into a hill- surrounded basin,

occupied by the marsh of Copais (in modern Greek known as the Lake

of Topolias) ; its only exits were certain subterranean channels, called

by Strabo, (xk™&4?k), such as exist in innumerable places through the

limestones of the South of Europe ; but these did not suffice, in the

season of rains, to prevent the inundation of the villages of the Orcho-

menae—the ancient Greek tribe that dotted the shores of the lake.

Beyond the reach of authentic history—in the days of Greek heroic

fable—in those of King Minyas it is thought,—probably a thousand

years before the Christian era—these old Greeks determined to make an

artificial htjMp'i or underground channel, to assist the natural ones,

and actually executed the stupendous work, (for a people without gun-

powder, and with probably few or no steel tools), of a tunnel through the

Appenine limestone, of four English miles in length (in addition to

another shorter one), and extending from the Lake Copais to the sea.

It was executed, too, by the aid of vertical shafts, of which there are

thirty, so that sixty headings may have been driven forward at once—
and thus, three thousand years ago, tunnelling was carried on by the

very same methods that we employ to-day.

Nor is this a solitary instance of the boldness of design and energetic

perseverance, which characterize so many of the great works of those

ancient peoples, whom the vulgar ignorance or ill-digested knowledge of

our time, are wont to despise, and remove from all comparison with our

own undoubtedly vast achievements over nature.

Samos was supplied with water through a tunnel, which pierced for

4200 Greek feet beneath a mountain rising 900 feet above it—a work

that in magnitude transcends any tunnel, of the many, upon the Loch

Katrine and Glasgow Water Works, This tunnel of Samos appears to

have been executed without shafts or galleries.

Great Roman works of tunnelling, both wet and dry, were also exe-
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cuted ; amongst the most remarkable was that by which, the emperor

Claudius kept down to summer level, the lake of Albano—a bowl-

shaped cavity in the crater of an extinct volcano—the tunnel being

driven for three miles through Peperino, Travertino, and other softer or

harder volcanic formations.

The tunnel (or grotto, as it is called at Naples) of Pausillipo, though

driven for its entire length of three-quarters of a mile through dry Tufa

—a material softer than our softest and least coherent Oolite—was a

bold and magnificent work of utility; and yet little more is known

about its history, than that it is certain it was in existence before the

time of the emperor Tiberias.

Here then, are tunnels—for arterial drainage, for public watersupply,

for the passage of public waj's—all more than eighteen hundred years

done and by methods like our own, so far as the general procedure is

concerned.

Coming down to our own day, one of the earliest tunnels in England

is the Harecastle, on the Grand Trunk Canal, begun by Brindley in 1766.

And from the second, or twin Harecastle tunnel, on the same canal,

executed by Telford, undoubtedly dates the first great step in improve-

ment of the methods, and reduction of time of execution of tunnels,

which have since received so great a further impetus by the tunnelling

necessities of the railway system.

Brindley's tunnel is 2830 yards in length, and at its largest is 12

feet wide by 9 feet high. It took eleven years to complete, though the

cost does not seem to have exceeded about £5 per yard forward. Its

deepest point is 195 feet under the summit of the hill above, but we
nowhere find it stated how many shafts, if any, were employed.

In 1822, Telford's parallel tunnel was commenced, and it was finished

off complete in three years. The length is 2926 yards a few more

than Brindley's, and the size throughout is 16 feet high by 14 feet wide.

Its deepest point is 179 feet under the hill, and 15 shafts were employed

in its excavation. Its cost, as stated in " Telford's Life," was about

£38 per yard forward.

If we. multiply the height by the breadth in each case, and take

7-10ths of the product for the area of the unit in length (as a mere ap-

proximation), we find the Brindley tunnel cleared out 76 cubic feet to

the foot forward, while the Telford tunnel cleared out 157 cubic feet for

the same length, or rather more than double the amount of stuff removed.

This would therefore give the proportion of cost for equal areas exca-

vated in the ratio of £5, Brindley, to £10, Telford. Tbe increased cost

of the latter was made up mainly of two items—better execution of

work throughout, especially in the quality and nature of the brick

lining, and expensive methods adopted to reduce the time of execution
;

these being mainly the number of shafts sunk to a great relative depth

on so short a tunnel. Per contra, Telford had the advantage of the

immensely improved school of workmen — pit-sinkers, bricklayers,

masons, &c.—and of the enormous advances in machinery, and the uses

of iron, that had arisen between 1766 and 1822.

In this Harecastle tunnel of Telford's, we discern the first glimmer of

improved construction, in the framing and centering employed for the

excavating and lining. His centering, though still all of wood, was

arranged into a sort of long skeleton sousni blocks, made to screw

together, and take asunder for replacement elsewhere. Upon a section

so small as 16 feet X 11 feet, these improved pieces of plant saved time,

but probably could not save cost in at all the corresponding ratio.

Indeed, it is quite remarkable at how low a cost many of these old

canal tunnels, of from 50 to 100 years ago, were executed—for example,

the tunnel of Noirieu, on the canal of St Quentiu, of no less than 13,128

yards in length, is said, on good authority, to have cost no more than

£2 16s per yard forward. These were tunnels mainly through soft

material, often, however, difficult and wet.

Tunnelling through solid rock also had made progress abroad, and given

us some fine examples, long before in these islands we had practised it,

except on the small scale of mining galleries and the drift-ways of col-

lieries. In the Austrian Alps many galleries or tunnels for the greater

mountain roads were made. In the cantons of Switzerland some most

K
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daring and successful works of the sort, had been executed in connection

with drainage; and still later, Napoleon the Great had, on the Simplon

Road, expanded rock tunnelling almost to our railway dimensions at a

single step.

One of the very earliest of our own great tunnels in rock, was the

Edge Hill Tunnel of the old Liverpool and Manchester Railway, and so

new hazardous and formidable was the excavation, through even the

soft and comparatively dry new red sandstone of Liverpool regarded,

that William Mackenzie, (whose name afterwards became so well known,
and justly in such high repute, from his contract works upon the river

Shannon in Ireland, and upon the French railways between Havre
and Paris, and down to Orleans,) could not for a considerable time find

anyone who would become his security for the due execution of this

work he had undertaken, and by which nearly everyone believed he

must be ruined. He lived, however, to realize a splendid profit, if

not a fortune, out of this Liverpool work alone. We have heard it

stated that the cost did not exceed about £20 per yard forward, but a

market was found on the spot for almost every cubic foot of stone that

came out of the tunnel.

Where the rock was much harder than the new red sandstone, a very

different result arose; at the Bishopton Tunnel, on the Glasgow and

Greenock line, it is recorded (though, we confess, to some incredulity)

that upon the excavation of 2300 yards in length, no less than 314

tons of gunpowder were expanded ; if so, only about 250 cubic yards of

the tough whinstone rock were dislodged by the ton of powder, or

about 4 tons of rock to each pound of powder.

The Dalkey Tunnel, upon the line of the Dublin, Wicklow, and Wex-
ford Railway, executed under the immediate charge of Mr Wellington

Purdon, O.E., under the late Mr Brunei as engineer in chief, and
through very hard and largely massive (ie. slenderly jointed) grey
granite, cost, we have been informed, only at the rate of eight shillings

per cubic yard, all expenses included. In all these cases of hard rock

tunnelling, however, a great, if not the greatest, item of cost is in wages
and labour for drilling the rock to receive the blasting charges. We
have been told by Mr J. Bateman, C.E., that in one or more of his

tunnels upon the line of ihe Loch Katrine and Glasgow Water Works,
through crystalline gneiss rock of the Grampians, each labourer brought

twenty-four cast-steel "jumpers'' or "drills" to his work, and in eight

hours' work the whole were rendered dull and unfit for use until re-

pointed, or at the rate of one every 20 minutes. Still, up to a very

recent period no attempt was made to improve in any way upon the old

methods of hand labour, in jumping and blasting, that had been in use

for centuries.

The last ten years, however, and more, especially the last three or

four, have been marked by several decisive advances in the application

of better methods to tunnelling, and in the substitution of mechanical
for manual labour. The main directions in which tunnelling apparatus

invited improvement may be classed thus. In comparatively low lying

countries, chiefly of cla3's, sands, gravels, or ill-coherent rocks of recent

geological age, such as the greater part of England and the German
plain consist of, the difficulties of tunnelling chiefly arise from the

incoherence of the material and from water, and methods of improve-

ment must be mainly directed to improved internal framing, and other

structures that shall support and make safe the forehead, and admit of

the most rapid pushing forward of the work, whether in dry or in wet
material.

But in more mountainous regions, and for passing all those great chains

which form geographical boundaries, through which the great lines of way
that are now forming and will be to a still vaster extent formed, in the

next quarter century, to connect kingdom with kingdom, and to unite

the remotest corners of the earth, where the bare skeleton of our planet

rises up, and confronts the engineer, his great task is to devise means by
which, at the cheapest possible cost, he may, by the substitution of

machine for manual labour, prepare the way for the use of his omnipo-
tent agent, gunpowder—he must work in such away, that he can with
greatest ease, remove to daylight the debris of spoil that rapidly accum-
ulates under the well directed power of his steam driven excavating
machinery.

Perhaps, even in certain clays, as for example, in dry London clay, or

similar beds, something remains to be done in devising excavating
machinery that shall take out the clay, in large manageable blocks ; for

it is well known that few materials are found more intractable to the

labour of the human arm. Some dry and deep, and therefore much
compressed London clay, has been found almost impossible to get

asunder, except by the use of cross cut saws to cut it into blocks, aided

by axes and adzes, for upon such material pick and shovel produce no
eflect. A special difficulty arises occasionally in such clays, from the

peculiar condition, (either as decomposing and uniformly diffused pyrites,

or as protoxide, or basic protosalts), in which iron exists in it, arising

from which, when first exposed to the action of air and water, it

swells with a force that is perfectly irresistible. Of this, very re-

markable cases occurred under our own notice, upon the line of the

Manchester, Bolton, and Bury Railway, (now part of the Lancashire

and Yorkshire system), on which MrHawkshaw, C.E , was in command
in the earlier period of his career.

Perfectly dry sand or gravel, if of "running quality," may present
great obstacles to tunnelling, as was found in the sand beds intersect-
ing the tunnel on I he Leicester and Swannington Railway, the Y/ap-
piug tunnel at Liverpool, and in the nearly vertical gravel beds of the
Kilsby tunnel ; but wet running sand, when the beds are massive, and
surcharged with a copious, or practically inexhaustible supply of water,
present unquestionably the most serious difficulties, in tunnelling that
the engineer can be called upon to encounter.
At Kilsby, 450 yards in length of such beds were met with, and such

was the abundant supply of water that nine months' continuous pumping
only produced a consolidation of the quicksand beds, such as barely to
admit of the excavation; while in the Box tunnel, for many mouths,
32,000 hogsheads of water per day were pumped out.

In fact, let a tunnel through water bearing beds be so situated, that
the meteoric supply of water to the beds is practically inexhaustible,
and the conditions are the same as though it were a tunnel beneath
a great river, or an arm of the sea, and even with this import-
ant disadvantage, as compared with the latter position, that the pressure
of the water in the quicksand beds may have of many hundreds of feet of
head, only limited in fact by the altitude of the beds themselves where
at some distant point they crop out, while in the case of the river or
estuary, the greatest water pressure is limited, to the vertical distance
between the surface of the river or sea, and the deepest point of the
tunnel.

This might seem at first rather inconsistent with the actual history,
of the only great tunnel executed up to this time, beneath any great
river, namely the Thames tunnel, which cost about £1200 peV yard
forward, and occupied seventeen years in execution. But the difficulties
there were mainly superinduced by the shallow depth chosen for the
tunnel beneath the bed of the Thames, in the dread of meeting with those
quicksands at a greater depth, which the elder Brunei was warned of
by Buckland, Conybeare, and the other geologists of that day, who were
supposed best to know the London basin ; and very much of the enor-
mous cost, was produced by experimental methods, and by the general
ignorance as to all such works, in the years 1825 to 1812, as well as by the
inadequacy of tools and workmen. Indeed, Mr Hawkshaw, C.E., has
stated, in evidence in committee during this session, that he would now
undertake to execute another tunnel beneath the Thames at a cost
which should not exceed ±'200 per yard forward. We confess we doubt
that any contractor could be found to undertake a second Thames
tunnel, even at this time of day, at a figure three times that amount,
though we think that, generally, Mr Hawkshaw's estimate is quite
adequate to the construction of a tunnel beneath any river, whose bed is

of sound water-tight clay or other such strata, to a considerable depth,
and with any reasonable rise and fall of tide.

We must not digress however, into what must be viewed as a special
department of tunnelling, viz., tunnelling under rivers or the sea. Our
purpose is, to pursue this subject by giving some account of the im-
provements that have been recently devised or employed abroad, for

facilitating the execution of tunn;ls, in soft or hard strata, and for their
mechanical excavation.

In our next part we shall describe, with the necessary illustrations,

the novel forms of tunnel framing and lining, proposed by Herr Rziha, by
which he dispenses with almost all timbering, and the methods of rock
drilling and excavation by power, which have been brought into opera-
tion at the Mont Cenis tunnel, upon which a paper was read last

session before the Institution of Civil Engineers. We shall also notice
some other mechanical arrangements, proposed or employed for rock
boring by power.

In describing these, we shall have occasion to point out the injustice

that has been done abroad, to our countryman Mr Thomas Bartlett, C.E.,
as the first inventor of a successful mechanical jumper for rock, and
whose invention has become the starting point of whatever has been
since achieved at the Mont Cenis tunnel, but the whole credit of which
has been usurped by others. We shall also add some critical remarks
upon the principles of all such machines.

(To be continued).

MUZZLETIVOTING GUN CARRIAGE.

By Lieut. Col. G. Shaw, R.A., Assistant Superintendent, Royal
Carriage Department.

At a time when such efforts are being made to provide our ships and
forts with defensive armour, and as, in such armour, the weak points
are the uecessary openings for the guns to fire through, namely, the
ports and embrasures, it is almost unneccessary to expatiate upon the
desirability of having such openings as small as possible.

It is plain that so long as the trunnions of the gun remain the centre
of oscillation for elevation and depression, the ports and embrasures in
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casemates cannot be of a less height than they now are, say 4 ft., and
as they are 2 ft. wide, every port presents an open area of 8 ft. ; and
that space multiplied by the number of ports in a ship's side renders the

main deck of a ship of war a very unsafe place in time of action. For
this reason I turned my mind to the designing of a carriage which
would enable the gun to have its centre of oscillation at the muzzle;
and last autumn 1 submitted to the Ordnance Select Committee a

drawing and specification of a casemate carriage for a 68-pr. 95 cwt.

gun, which was to pivot at the muzzle, and to give 10° elevation and 5°

depres ioD, on an ordinary casemate platform. My proposal was
favourably received, and I was given a 6S pr. gun, and ordered to make
a carriage for it.

I will first describe briefly the general principle b\' which I obtain

muzzle pivoting. The gun is supported on two sets of wrought-iron arcs

of sufficient strength, with the centre of gravity of gun between them.
The centre from which these arcs are described is at the muzzle of the

gun. These arcs fit into gun-metal sockets, in the brackets of the

carriage, of the same radii as the arcs. It is evident that if the gun be

firmly attached to these arcs, and if these arcs be moved in the direction

of the circumferences of circles due to their common centre, that centre,

viz. the muzzle of the gun, will remain stationary ; and this is what ac-

tually takes place when elevation or depression is given in this

carriage.

I will now endeavour to describe the details of construction, and with
the help of the accompanying drawings, I hope to make myself
intelligible.

30 lbs. applied to each hand wheel a weight of about 22,400 lbs. can be
raided.

I now propose to explain how the gun is attached to the arcs. On
the insides of these arcs, and 4 in. above and below the axis of the gun
when at point blank, solid pieces of wrought-iron are forged, 8 iu. high,
4 in. wide, and projecting inside the bracket 1 5''.

The gun is prepared to receive these supports by having its trunnions
cut off, and having coils of suitable thickness shrunk on, and slots cut
in the sides of these coils to correspr.nd with the supports on the arcs,

—

these slots being cut at distances from the muzzle of the gun corres-
ponding to the radii of the arcs. These slots are cut through from the
lower part of the coil to 4 in. above the plane of the axis of the bore,

where 1'5 iu. of metal is left to support the gun upon the projecting
pieces on the arcs.

The gun when required to be mounted is slung in the usual manner,
care being taken to keep it horizontal, and is lowered on to the supports
on the arcs, which have been previously laid at point blank.
Owing to this carriage being altogether of a new construction, and in

the absence of special machinery, much of the work had to be done by
hand, special tools had to be made, and new patterns prepared, so that it

was not finished till early in Spring, when the gun was mounted, and
without further fitting or alteration was easily worked by four men; and
it pivoted exactly on the muzzle.

The gun and carriage were first inspected in the Pattern Room by
the Select Committee, when the gun was worked several times from
extreme elevation to extreme depression, and it took 2 min. 35 sec. to

The woodwork of the carriage is put together iu the usual way. The
brackets are of 7 in teak, 3' 6'' high, 7' 2'' long, and the distance
between them is 2' 7''—the transom is teak, and the blocks, sabicu.

The wrought-iron arcs before alluded to, which support the gun, are 6
in. wide and 2 in. thick, and are toothed on their front surfaces, and are

of convenient length to suit the depth of bracket. The gun-metal
sockets in which these arcs work are cast with a pinion-box and bearing
for a shaft to go through to the outside of the bracket.

As the front set of arcs have a less radius than the hind set, when the
gun is raised or lowered they would have a shorter distance to go
through than the latter. This proportion is regulated by the diameter
and number of teeth in the pinion; which work the arc3. In this case
t!ie proportion is as 5 to 8 ; and, consequently, the front pinions have
10 teeth and a diameter of 5 in. while the hind set have 16 teeth and a
diameter of 8 in. The front set of pinions are keyed on a shaft which
goes through both brackets in front of the transom; on the outer ends
of this shaft are worm-wheels 16 inches in diameter. The hind set of
pinions are not connected by a shaft but are each attached to a worm-
wheel outside the bracket by a short shaft that works in the gun-metal
bearing before alluded to.

The worm-wheels are worked by a shaft passing under the hind
wheels and over the fore. This shaft has a right-hand screw worm,
one inch pitch, for the hiad wheel and a corresponding left-hand screw
worm for the front wheel. These shafts are worked by a hand wheel
at each end, 2 ft. in diameter.
The whole of this machinery is geared together by the two side shafts

and the shaft that connects the two front pinions. A compressor is

fitted on each arc, which, when set up, takes the strain off the pinions.

The degrees of elevation are marked on one of the worm-wheels, and
the degrees of depression on one of the hind arc3. With a power of

raise the gun from 10° to point blank. The Committee on a subsequent
occasion inspected the gun at the Proof Butt, when it was fired 10

rounds, with 16 lbs. of powder and solid 68-pr. shot. The carriage was
not the least shaken, and the gun was worked quite as easily after the

firing as before. The gun has uow been ordered to Shoeburyness for a

more extended trial.

This system of elevation has been objected to by naval men on
account of the slowness of the operation, but I maintain it is quite fast

enough for real warfare; it is seldom that an alteration of more than 2"

can be required between two consecutive shots, and it must be borne in

mind that as the muzzle of the gun is always the same height from the

deck or ground it can be loaded at any angle of elevation or depression,

and as the degrees of elevation are marked on the worm-wheel, the

operations of elevating and loadiug can go on simultaneously, by which
means much time is saved. Another advantage of this system is that

when once the elevation is accurately ascertained any number of shots

may be fired without any re-adjustment, which is not the case with
guns elevated on the principles which now obtain in the service.

Another objection to this system which I freely admit, is the very

limited field of view ; it is certain that better practice is to be made
from guns en barbette than from guns in casemates with embrasures

only a few inches larger than the muzzle of the gun, but if we expect

perfect protection for our gunners from hostile projectiles we cannot

expect an unlimited field of view; however, as I propose leaving a

space of 4 inches over the muzzle, which will be constant, I think the

field of view will be quite as good, if not better, than it is at present in

our armour-plated ships, where, when firing with extreme elevation it

is nil.

In my opinion the great objection to this carriage is the necessity of

cutting off the trunnions of the guu, thereby rendering it useless for
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mounting in any other carriage; but I hope to do away with that

difficulty in future. I am now preparing drawings of a carriage for a

12 ton gun, in which the gun can be mounted without being mutilated

in any way; and however imperfect the present carriage may be, I

have still every reason to be satisfied that at a first attempt I have
succeeded in producing a carriage for a 68-pr gun, that does pivot at

the muzzle, —that can be easily worked by an ordinary detachment,

—

and that has stood 10 rounds of service charge without any signs of

weakness.

Note-—Since witting the above. 1^0 rounds have been fired from the carriage at

Shoeburyness, viz:— at i(P elevation, and 50 at 5° and 4° deprea.-ion The carriage
stood the test perfectly, with ihe exception of the cast-iron handwheels, two of which
were broken, and two cracked by the concussion ; they will be replaced by wrought-iron
winch handles.

Note by the Editor—"We have been furnished with the preceding
notice of Lieut.-Col. Shaw's muzzle pivoting gun carriage by the inven-

tor, and have ourselves had the advantage, in company with Col. Shaw,
of examining the details of his gun carriage at the Arsenal Woolwich,
and we hesitate not to express our good opinion of it, and of the very
considerable skill with which, by a method quite bis own, he has en-

deavoured, and to a very great extent succeeded, in accomplishing, a
difficult and undoubtedly important mechanical problem in practical

artillery.

Col. Shaw, with the candour that usually belongs to real merit,

—

conscious that it can afford to be candid where the merits of others are

concerned,—expressed to us his own sense of the assistance, in the
arrangement and carrying out of the mechanical details of his gun car-

riage, which he had received from one of the subordinate officers of his

own department,—the Royal Carriage Factory. It is, however, pre-

cisely in these points of mechanical detail, that we think the field is still

open to him for great improvements. There is a good deal of small
gear and like parts on the outside cheeks of Col. Shaw's carriage, that

are liable to injury by accidental violence on the part of the men work-
ing the gun, or by the heavy jar of recoil. These, we think, it would be

a vast improvement to simplify, and to place, if possible, all inside the
cheeks of the carriage. We attach but little importance to the appa-
rent objection that those parts are also liable to be struck by shot or
splinters, nor do we attach any at all to the fact, that if the muzzle of

the gun itself be struck by a heavy shot, the whole carriage must in all

likelihood be disabled ; for although these were two of the captious and
unfair objections, that were urged in 1858 by the Report of the Ordnance
Select Committee against Mr Robert Mallet's proposed methods of

muzzle swivelling gun carriages (see Practical Mechanics Journal,
Dec, 1861—Feb. and April, 1862), they are devoid of any basis; they
ignore the primary fact upon which all muzzle pivoting or swivel-
ling rests, namely, that the gun must be assumed protected by shot-
proof plating, or other shot-proof embrasure, and that the very aim and
end of the whole conception is, that nothing vulnerable is exposed of the

gun except its muzzle. Again, as to the effects of a shot striking the

muzzle, why there is no gun carriage of any sort, or in any service, but
must inevitably be disabled or destnyed by such a blow, from a heavy
shot striking in or nearly in the line of the axis.

By the " Military Intelligence " of the Times of 18th Feb., 1864, we
learnt that " it is stated that the Secretary of State for War, and other
authorities, have complimented Col. Shaw on the efficiency of his inven-

tion;" while from the same authority we learnt, on the 5th and 21st

March, 1864, that Col. Shaw's invention, quite taken under the wing of

the Ordnance Select Committee, "had been tested by them with perfect

success," and, in their opinion, "realized fully the advantages antici-

pated by this system." Yet here is the official body that, in 1858,
reported that no atttempt even to try any method of muzzle swivelling gun
carriage (whether those of Mr R. Mallet or not) teas desirable, for that
no advantage was to be anticipated from it, inasmuch as Col. Colquhoun's
(notoriously unserviceable) embrasures, fulfilled everything that was
needed (see Practical Mechanic's Journal, April, 1862).
The idea of a muzzle pivoting or swivelling gun appears to have

originated with Sir John F. Burgoyne, G.C.B., who, early in 1856,
requested Mr R. Mallet to consider the means of practically carrying
it out ; and the first concrete designs ever made, for any methods for

so mounting a gun that it should pivot in all directions round its own
muzzle, appear to be those submitted by Mr Mallet that same year
to Sir John Burgoyne, and by the latter transmitted to the then
Minister of War, with the recommendation that they should receive
" a fair consideration as to merits, and an impartial report."

How far either such condition was fulfilled, in the report of the
Select Committee actually made, may be seen by our pages as last

referred to.

No doubt the Ordnance Select Committee is not now composed of the
same men (in any sense) that composed it in 1856-1858, and is now pre-

sided over by Col. Lefroy, R.A., one of the most scientific and advancing
officers in our services, and hence, no doubt, their changed views as to

muzzle swivelling.

Without dwelling upon the fact of how completely the acts of the

existing committee as regards this invention of Col. Shaw's have stulti-

fied those of the same body of 1858 in respect to the parallel invention

of Mr Mallet, we may congratulate ourselves upon the circumstance
that at last, one form at least, of muzzle swivelling gun carriage has, by
good luck, become a realization, and with a success sufficient, to con-

vince even that pachydermatous class, to whom nothing but seeing is

believing, that muzzle swivelling is now-adays an object of paramount
importance, both for land and sea service artillery. This point once

attained, we have no doubt that further improvements will follow.

Col. Shaw's notion of an imaginary pivot at the muzzle, quo ad the

vertical motion, is extremely elegant, and, if it can be, effectually,

cheaply, and simply carried into practice, presents several very impor-

tant advantages. We are by no means sure, however, that the mechan-
ical arrangements previously proposed by Mr Mallet, if worked out by
trial and improvement, do not, upon the whole, present equal or greater

probabilities, of eventually more readily and practically fulfilling the

conditions of the problem.
In any esse, we think it would be highly desirable, on public grounds,

that they received a trial, and that fair play were given to the develop-

ment of both systems, and ultimately that adopted, which proved after

competent trials, the best in practice.

From the vicious and obstructive constitution of our military official

system, and its effects upon any invention, however valuable, when
once, however unfairly, reported upon unfavourably, we have no expec-

tation whatever that such will be the course adopted.

—

Ed,

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from 2Mgc 89. )

Is the preceding results, two things appear at first surprising. First,

That by fixing on a rigid band or ring, the tension in certain portions of

the tube should surpass that which would take place in the whole uni-

form tube, upon the removal of the band. Secondly, That the longi-

tudinal section of the thickness should assume an undulating line, in

consequence of which the tension is alternately greater and smaller

than the above mentioned amount.
The following elementary view will serve to make us understand the

nature of this peculiar fact :

—

Let A B, in fig. 6, be the longitudinal section of the thickness of the

cylinder, before the

extension by the hy- F'g- 6.

drostatic pressure, and
C D the straight line

into which the thick-

ness would expand,
if the tube were open
at both ends, so that

r qthe tension, —r,
b

should correspond to

the line, C D.
The very small strip, CD, which is extended, lengthways, out of the

thickness, is in its whole length subjected uniformly to two forces,

equal one to the other, but in direct opposition. The first is

the hydrostatic plus pressure, q, per square unit, which acts from

within to without; the second is the resultant of the tension, —3,
' o

on both sides, per square unit, which resultant has the quantity, qt
of

the plus pressure, but acts in an opposite direction.

Let us now assume that the foremost end of the tube is brought back
by means of a circular band ring to its original state, that is to say, the

first point, C, of the strip in question, applied to A, taken back by
a force, Q, per longitudinal unit of the circumference of the tube acting

towards A. As the forces of elasticity in each of the transverse sections

of the strip destroy one another mutually, so the forces acting exter-

nally on the strip must remain in equilibrium—their moment for any
radius of oscillation must be equally zero. If we take the moment of

the original point, A, then the moment of the force, Q, of the band ring

is zero ; thus the moment of all hydrostatic pressures, q, must be equal

to the moment of all resultants arising from the tension, s. The
hydrostatic pressures are exactly the same as if the band ring did not

exist. But as concerns the tension, s, they are clearly smaller than

-jp in the part of the strip nearest to A, on account of the bringing

back of the point, C, to A; therefore their resultants, acting inwards,

are clearly smaller than q. If this was only the case in the whole

length of the strip, then the moment of the latter tension would clearly

be smaller than the moment of the hydrostatic pressure, and, therefore,

equilibrium impossible.

From this it is easily seen that the tension, s, must necessarily sur-
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pass the amount, -A at some point or other, and therefore the strip

must rise over the line, C D.
If -we now consider the strip from a place where the tension is greater

than
-jf-

to the end, E, it is clear that if the tension remained continually

greater than ~, that is to say, if it always kept in excess of the hydro-

static pressure, q, the strip must, without any doubt, become curved
concavely towards the axis. But the continuation of such a curvature,

and the evergrowing excess of the moment of the tension, must, with a
sufficient length of tube, at last bring down the strip once more under
the line, C D, and then produce a convex curvature. A repetition of

this latter result therefore leads to the undulating line, A E, and to

the confirmation of the whole above mentioned law.

From all this, it follows that a band ring on one end of a tube of

small thickness by no means produces a strengthening, but on the

contrary, a weakening of the tube, as the tension, s, is thereby always

raised in certain places beyond the normal amount, -*?.

Under such conditions it becomes important to point out the measure
of this weakening, that is to say, the maximum of the tension.

If the tube is long enough, so that at least one point of culmination is

present in the undulating line in question, then the greatest possible

value of s corresponds to that point of culmination ; but if the tube be

shorter than this, then the greatest tension will be at the open end at the

tube.

We will consider the last of these two cases first, and suppose that /

is extremely small, then the second part of the enclosed factors in equa-

tion (59), as we find by proper differentiation of the numerator and

denominator, takes the value -j-. The greatest tension at the open end

3 TO
of the tube is therefore = — -~, that is to say, 11 times greater than if

the band ring was not in existence.

As for the second case, we must find the smallest absciss, x
t

for

which the tangent of the longitudinal section of the tube parallel to

the axis or tang, <p, becomes = 0, and consequently -j- = 0, and must

substitute it in equation (58).

For practical use, the following consideration is sufficient, inasmuch
as, by reason of the undulating form of the longitudinal section, the

maximum tension will belong to an absciss, x, which is smaller

than — . This is a very small quantity. Assume the tube'to be of

some length, as must always be the case in practice, viz , of such a

length that 2 o 6 is considerably greater than * ; then the quantity,

a (2 I— x),
e in the numerator of the fraction in equation (58), and the

2 a I,

quantity, e in the denominator will considerably exceed all the

other quantities. It is also clear that under such circumstances the

value of the (in itself small) quantity, x, will make no great impression

on all the exponential quantities. The fraction in question will there-

fore take its greatest positive value, and cos a x, becomes the greatest,

when cos a x=— 1. This takes place when x= —. The maximum

tension is therefore situated at the distance — from the closing band or

breech ring, and its amount is given with sufficient accuracy, if we only
2 a I—t,

retain in the numerator the term e and in the denominator only
2 a I.

the term e

. . (60.)

of tension at the first end of the tube was zero, we have now this con-
dition, that the tangent of [he thickness wall in the first end parallel to

the axis has cos x— ; also, tang <p

:

by (49) the equation

—

: 0, therefore -r— = 0.
ax

This gives,

C, W, + C2 KJ2 + C3 ICs + Ct IVi = .

If we now define from (54,) (56,) (57,) (61,) the
Ci, Co, c3 , Ci, and if we put them into (49) we obtain

—

«v[. + -

4 cos "a I

• (61 )

four co-efficients,

/( a I — a l\
\e + e )

(a x f —2 a I n.

e \e (smax—cosax)+ s\na(2l—x)—cosa{2l—x)—2cosax)

—a x( lal
—e \.

•=yO+i)=v(i +n)
From this we see that with tubes of some length, and with very thin

walls, the weakest place, that is to say that one, where the greatest
tension is situated, is not on the open end, but very near to the closing

band or breech ring, and that this tension surpasses the mean value
which would take place in a tube

F'ff- 7- with two open ends by at least
one-23rd part.

We proceed to another arrange-
ment of the closing of tubes.

Second case.—The tube is closed
at the one end by a double band
ring, at the other end it is open
(fig- 7).

Here the three conditional equations (54) (56) (57) of the former case
remain valid. But instead of the equation (55) by which the moment

(sin ax+ cos a x) + sin a [21—x) + cos a (2 1—x) + 2 cos ax) )

. (62)

At the open end, therefore, the tension for x= / is

=¥
j

1 "

i(.
a l -
+ e

o!)
cos a I

( a I —al\
\e + e J2 + 4 co^ al

for which we may substitute

—

(a I -
+ e

-al

a I — a I

e + e

V— 2 cos a IJ

h + 4 cos 2a I

(63.)

(64.)

These formula; characterize conditions of tension which, in the

periodical undulations above and below the medium value,
T
-S, true for

a tube with two open ends, are quite similar to the state which we have
examined in the preceding case.

Nor does the closing of the tube produce a strengthening, but on the
contrary, a weakening effect. The weakest place, that is to say, the
one where the greatest tension exists, is in proximity to the closed end.
If the tube be very short, then the tension is, as in the preceding case,
greatest at the open end. However, it does not surpass, in the present

case, the mean value ~; it is almost zero, or more accurately

—

r q
T

3«'Z'

2(3 + aH*) (65.)

If the tube is of some length, so that e
a(2l—x)

surpasses all the other
2 al

exponential quantities in the numerator of formula (62), and e all

the quantities in the denominator, we find that the tension becomes

approximately greatest when the expression, e (sin ax +
cos a x), becomes positive, and a maximum.

5 7T
This occurs when ai=: —-, when we also have sin «a;= cos a

x

=— V £. When x = — , the tension is greatest, and very nearly

-4 '

(66.)

Therefore a tube of small thickness of wall is not strengthened by a
double band ring, but, on the contrary, weakened, although not in the
same proportion as with a single band ring, as the tension at the closed
end then surpasses the tension taking place in a tube with two open ends,

by the --th part only, whilst this increase for a single band amounts to

the ^rd part.
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We proceed to the third case.—The tube closed on botli ends by

single band rings (fig. 8).

In this case the conditional equations, (54) and (55), remain true,

indicating that, at the one end of the

Fig. 8. often referred to stiip, the tension, as

well as the curving moment, are zero.

With these, also, the two other condi-

tions agree, expressing that the tension

and the cuiving moment should also,

in the last point of the tube, be zero

for x= Z. As the tube must clearly take

at each end a symmetrical figure, we can

also, for one of the last conditions, put this, viz., that the tangent of the

strip in the middle of the tube, that is to say, that x= J Z, should be

parallel to the axis of the tube, and that j— = 0.

We will, however, stop at these two conditions. The first, that for

X = Z, the tension, should be s = 0, gives, according to (49)—

W
t
Z

C, e + c2 e

i-2 Z W3 I U\l r q
(07.)

The second, that for x = I, the curving moment being therefore

d2
s

also j—'-„ =. 0, gives, according to (31)

—

I0| I
n

7/'
2 I "'3 ' „

w'<
' A

Cz «'s
2
e + c, w, 2

e = l> • (08 )

If we now determine c,, cz ,
c3 , c,, from the four equations, (54), (o5),

(67), (68), and substitute' their' values in (49), we obtain

,-1?
['

1

ial -

e + e

\y
2 a I , /\— 2 cos . a a I N

(Z--0
S f a{2l-x) —u{2l-x)\ ( a(l + x) —a{l+x\
\{e ^ +e 'Jcosax+Ke +e Jaosa

f all-x) —a{l-o:)\ (l+x)-fax —ax} \~]

—Ve +e Jcosa \e + e Jcosa(2l—x){

(6!I)
J

In the middle of the tube, therefore, for x — i the tension is —

-*
/3oZ —3al\ «J_/^Z —al\ 3a I

\s*~+~e*~)eos~2~\e' +e 2 /cos 2

2aZ — 2aZ
e + e - 2 cos . 2 a I

(70.)

When the tube is infinite in length this tension becomes in the middle

equal to the mean value, -£, which takes place in a tube open at both

ends.

The periodicity of the tension, and the undulating form given to the

longitudinal section, also exist with the tube now before us, in such a

manner that the tension is alternately greater and smaller than the

mean value, ^; so that the closing of both ends of a tube of small thick-

ness by two band rings does not produce a strengthening, but, on the

contrary, a weakening, as soon as the length of the tube has an
assignable value.

The weakest point is here the same as in the first case, not very far from

the distance, x = — , at each end. The tension at this place amounts

nearly to

-vO+^)=vo+A) • • • ™
a9 in the case we first considered ; so that the closing of tubes of

thin walls and of some length, by means of single band rings on both
ends, acts as unfavourably, as the

Fi "- 9- closing of but one end in the same
way.

Finally, as to the fourth case.

—

The tube is closed at both ends
with double band rings (fig. 9).

The four conditions now to be
considered are these— that the

tension at the first and the last ends should be zero for x= o and for

x= I, which equations (54) and (6?) give us, and that the tangent of the

thickness at both of these points be parallel to the axis of the tube, that

therefore -r—= 0. The first of the last two conditions comes to equa-

tion (CI), and the second for x= 1 from (50), leads to the equation

—

w, I «>2 ( u-s I wt I

C, H>, + c2 Wt + c3 ir3 + c, «\, (71

The quantities Ci c2 . c3l
c, are therefore to be determined by substitution

from the equations (54,) (67,) (61,) (71,) (49.)

.-1? 1 + / a I — al\2

5 o»-T

L \e —(

-2al(

-all

xX —2al( al
(e \_e \s'max—cosax)—e (sin a (I—x) + cos a {l—x)J

X'
J — 4 sin

al

2 a I
\

Vsin a (/ -\- x) -f- cos a (I + x) — 2 cos a [l — x)

+ sin a (2 Z— x) — cos a (2 I— x) + 2 cos a x~\

—axX2alf, \ —a If, (l-x) (l-x)\
—

e

\_e V s ' n ax4-cos . axJ—e \.sm a — cos. a )

al( \— e Vsin a {I + x) — cos a (Z + x) + 2 cos « (/—x)

-r- sin a (2 Z— x) + cos a {2 I— x) — 2 cos a x\ I I (72.)

In the middle of the tube, for x = i, the tension is

* = T 1 ~T~al =alS. \(
L \e — e j2— ism 2al/\

174-' ( -*j. ai
)
~ 3

:
l

(- - i ">)
\J 2 \sm -

-f-
cos. —J— e 2 \sm -_ cos — /

aJ(
.

3 „ Z 3 a I al)— e 2 \sin —— — cos —-— + 2 cos —/2 - iL

ll{ 3 a.1 3al a l\\
2 \sin-5 1- cos -= 2 cos. —/ J

— al

+ e"
(73.

In a tube of infinite length, the tension in the middle becomes equal

to that, -jj*, as in a tube with two open ends.

The laws of the periodical change of the tension, before explained,

are also here applicable. Therefore a tube with thin walls of some
considerable length, is not strengthened even by the most perfect ring

or grip closing of both ends, but, on the contrary, weakened. The
greatest tension in such a tube takes place near to either closed end, at

5*-
about the distance, a

matelv
4 a'

as in the second case, and is also approxi-

-¥(>+£)-'/(' + *) «*

(To be continued

)

COMPRESSED ASPHALTE.

During the late session of the Societe des Ingenieurs Civile, M. Slalo

read a very interesting paper, * On Compressed Asphalte as a material

for roads." After referring to the defects inherent in all the old

systems of paving adopted in the French Capital, M. Malo treated of

the attempts which had from time to time been made to substitute

something better. Of all the systems tried, however, he stated that bnt
one had borne the requisite tests, and that after a trial, extending over
a period of ten years, compressed asphalte now took a place as a powerful
rival to the ordinary method of macadamising.
The asphalte employed for the works already executed in Paris is a
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pure carbonate of lime, naturally impregnated with from six to ten per

cent, of bitumen. The rock is quarried in regular beds, four to seven

yards thick, Sevssel (Ain), Val de Travers (canton de Neufchatel), and

in several other places in the Jura. At a temperature equivalent to

that of boiling water, the bitumen softens so much that the stone

crumbles to powder; if now this powder, while still hot, be powerfully

compressed, it will form masses possessing, when cold, an amount of

hardness equal to that of the unquarried rock, and it is this peculiar pro-

perty which has been somewhat recently applied on an extended scale,

to the formation of roadways in Paris.

M. Malo stated that the crude asphalte is first broken by mechanical

means into small pieces, then reduced to powder, and subsequently

placed in large iron cauldrons, wherein it is heated to about 140 degrees

Cent. "While thus hot it is carried quickly in suitable ladles, to the

locality where it is to be employed. The proper curved form which

the finished road is intended to assume is previously imparted to a

bed of concrete (Betoa), on which the hot asphalte, in powder—for the

pressure is needed to make it agglomerate— is spread, and carefully

rammed, with heated cast iron rammers, into a solid sheet. Three

heavy rollers are then passed successively over the hardening road-

way. The first weighs about 5 cwt., the second 1 ton, and the third

rolfer about 2 tons 5 cwt. By this means the stratum of asphalte is

reduced to a uniform thickness, fixed in Paris at four centimetres. Two
or three hours after the passage of the last roller the material has

become so far cooled and consolidated that traffic can be freely resumed

on its surface.

In 1850, one year after the discovery of this process, M. D Arcy, in-

spector general of roads, proposed its application to a portion of the

boulevards ; but it was not until 1854 that the first piece of compressed

asphalte pavement was put down, in the Rue Bergere, under the super-

intendence of MM. Homberg, chief engineer, and Vaudry, engineer in

ordinary in the municipal service. In 1854 we find that about 700 or

800 metres only of the new roadway were in existence. In 1858 the

area had increased to 8000 metres, and now it is more than 100,000

metres, without including many large court-yards, for which the new
pavement has been selected, less for the sake of solidity than for the

absence of noise which follows on its use. As in all other new things,

M. Malo stated, that many mistakes were made at first, many mishaps

met with, and difficulties* overcome. We will mention a few of the

more important.

The first essential was obviously to discover a good method of pre-

paring the material. After months of labour and care this oliject seemed

as far from being obtained as ever. Then followed the difficulties of

application, and in this department the experiments conducted in the

Rue Neuve Petits Champs were fertile in instruction. The asphalte

used was hard and unmanageable ; the season far advanced, and it was

a matter of some difficulty to procure a dry surface of concrete for the

asphalte to rest on. The moisture was evaporated by the heat, and

pervading the mass, prevented the efficient agglomeration of its particles.

Worse than this, the concrete itself reposed on soil recently disturbed in

the formation of a sewer, and the settlement which followed, as a mat-

ter of course, led to the rupture of the bed of asphalte. Ultimately all

these obstacles were overcome, and M. Malo states the advantages of

the new roadway as follows :—It produces neither mud nor dust ; the

annual wear equalling only one millimetre, after it has become thoroughly

consolidated by the passage of vehicles. It is almost perfectly noiseless

no trifling advantage, be it remarked. The labour of horses is materi-

ally lessened on the compressed asphalte, as compared with stone paving

or Macadam's processs ; a fact disputed, however, by M. Tresca, a gentle-

man who has conducted a valuable series of experiments on the tractive

resistances of various roads. The expense of maintaining wheel car-

riages in repair is considerably reduced by the suppression of ruts and

jolting. M. Malo stated the saving at 8,500,000 francs, supposing all

Paris asphalted, yearly; and, lastly, the absence of vibration tends to

the durability of the houses on either side. In opposition, it has been

urged that the new pavement is too slippery for smoothly shod carriage

and saddle horses [chevaux de Luxe). According to M. Malo, this in-

convenience is never experienced unless the curvature of the roadway

is exaggerated, or on steep hills. This has been verified by experience.

It was found that one horse in 1308 fell in passing through the Rue de

Seze which is paved, and but one in 1409 in passing through the Rue
Neuve des Capucin, which is asphalted. Sometimes, however, the sur-

face is rendered slippery by the presence of foreign substances dropped

in traffic. A simple washing removes the evil. The same end may be

attained by means of a slight sprinkling of sand.

M. Malo estimated the cost of the different roadways used in Paris, at

the following rates per square metre :—
Material. Formation.

Compressed Asphalte and
Concrete, \oi.

Pavement of Belgian Por-

phyry,
Macadam's process,

10 f. to 22 f.

7f.

Annual Maintenance.

1 f. 25 c.

f. 50 c. to 1 f 50 c.

2 f. 40 c. to 3 f.

M. Malo concluded by stating that all the Jura district, from the
department of the Has Rhine to Savoy, abounds in asphalte, so that
no fears need be entertained of exhausting the supply by extending the
application of the material.

MEMOIR OF RICHARD ROBERTS.

Richard Roberts was born in Denbigshire, April 22nd, 1789, and died
in London. March 11th, 1864, in his 75th year. In this long life, his
extraordinary inventive powers, and his skill as a practical engineer,
contributed to an incalculable extent, to the wealth, not only of
England, but of the whole civilized world. He first came to London in

1814, and was employed for a time in the factory of the Messrs Mauds-
lay, then the highest school of mechanical engineering in the kingdom.
Three years later, Mr Roberts, then in business for himself in Man-
chester, made the first planing machine for iron, and which is still

preserved in the Museum of Patents, South Kensington. His slotting

machine and wheel cutting engine soon followed, and these, with his

improvements in the slide lathe, may be regarded as among the most
important of the aids which invention has given to construction. This
series of inventions introduced a precision, celerity, and cheapness into

the production of mechanism never before known, the results extend-

ing not only to the largest engines of ocean steamships, and to the

endless machinery of the great factories of Lancashire, but down to

the railway ticket press and the sewing machine. His talents and
great practical abilities soon led to Mr Roberts being invited to a
partnership with the late Thomas Sharp, Esq., with whom Mr Roberts
established the Atlas Works, still ranking among the largest and most
productive mechanical engineering factories in the kingdom. Here, in

18'^5, in consequence of the formidable strikes among the hand-mule
spinners, he was led to the invention of perhaps the most ingenious, as

it has been one of the most valuable machines in the whole range of

textile manufactures. This is the self-acting spinning mule, requiring

only the attention of a child in the production of a thousand threads of

an evenness and fineness unattainable by either the hand-mule or the

throstle. Many millions of spindles are now worked upon Mr Roberts's

principle, not only in Lancashire, but in every civilized country.

Shortly after the opening of the Liverpool and Manchester Railway, Mr
Roberts directed his attention to the improvement of the locomotive

engine, and many of his original refinements in its structure and work-
manship may still be traced in the railway engines of the present day

;

and of these, it may be added, nearly 1,500 have been constructed at the

works where Mr Roberts completed his first locomotive thirty years

ago. One of his most valuable improvements introduced into the
manufacture of these engines, and originally applied by him in 1S25 in

the construction of his spinning mules, was the application of standard
templates to the forms and dimensions of every part. This system per-

mitted of the exact repetition of every portion of a machine to an endless

extent, and it is that whereby the Enfield rifle is now made under a

perfect division of labour ; so that any one of a hundred thousand like

parts fits exactly any one of an equal number of corresponding parts.

Mr Roberts received most tempting offers from the French and Russian
governments to establish himself abroad, but declined, although he found
time to design and put in operation, Messrs Koechlin's large engineer-

ing factory at Mulhouse.
During a long and active career he applied himself to the invention

and introduction of improved turret-clocks, gas-meters, electro-magnets,

silk-looms, and many other objects besides those already mentioned.
In 1847, at the request of the Contractor for the great tubes of the

Conway Bridge, Mr Roberts produced, almost impromptu, one of the

most ingenious inventions known in metal working. This was the
" Jacquard punching machine," an automatic tool of great power,
whereby the rivet holes in a large plate are punched to any required

pattern and pitch without need of templates or marking, and with a

precision which enables any two of a thousand plates to be riveted

together without subsequent correction of the rivet holes, as had always
before been necessary. Without this invention the tubes of the Conway
Bridge could not have been completed in time, while their strength was
also increased and their cost of construction cheapened. The same
punching machinery was employed in the construction of the Boyne
Viaduct, the Victoria Bridge (the tubes of which nre a mile and a quarter

long) over the St Lawrence, at Montreal, and for the great Jumna
Bridge of the East Indian Railway.

In 1852, Mr Roberts designed and made widely known his improved
plans for ocean steamships of great size, with the improved cross section

of bow now adopted by our own and by the French naval authorities,

and having besides double keels and twin screws, with independent
engines, as applied with remarkable success in several steam-vessels of

recent construction. These plans were for some time urged upon the

Admiralty, and in 1855 they were submitted by Mr Roberts, in person,

to the Emperor of the French, who examined them critically, and in

whose navy some of their peculiarities have been already adopted. In
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1852, Mr Roberts retired from the active pursuit of his profession,

although, until within a few days of his death, he continued to practise

as a consulting engineer. His habits and mode of life were marked
with great simplicity, united with unceasing industry. A workman
himself, he was ever the workman's true friend. Scientific and other

institutions, (especially in the locality of his early labours) found in him
an earnest and liberal supporter. In his character, Mr Roberts's

integrity shone conspicuous. He abhorred a lie, and hated dissimulation

with a heartiness which could only be best appreciated when he was
opposed by the least departure on the part of others from what he
believed to be the exact truth. His memory as to what was essential to

truth never faltered, and it has been said of him by Lord Campbell,
Lord Brougham, and other eminent judges, that his answer would be

always the same. At one time Mr Roberts was in comfortable circum-

stances, but the loss he sustained by the forced sale of his property in

Manchester, when its value had depreciated, in consequence of the

difficulties growing out of the stoppage of the American supply of cotton,

left him with only his own exertions to depend upon. These he con-

tinued almost to the last hour of his long life, and only the day previous

to his death, although in a state of extreme weakness, he dictated to

his daughter, who had never left his side, a description of some improve-

ments in the sewing machine and in machines for cutting slate. Those
who knew Mr Roberts in private life spoke feelingly at the meeting of

the noble example of filial devotion which his daughter's conduct had
presented. Her graces and talents would have easily won for her a

different position, but she preferred to sacrifice, not only her prospects,

but even her health, as she has done, in order that her father's path to

the grave might be smoothed by a daughter's affectionate care. Her
case has excited an unusual degree of sympathy, and it is widely felt

that the noblest memorial of the father's life and services, will be a

fitting provision for the daughter.

IRON MINIUM.
Ikon Minium, a colouring matter fouoded on the iron principle, is

destined to supplant red lead and other pigments that have been used
until now for coating wood, iron, and other metals. The advantages of

Iron Minium are : its solidity, durability, cheapness, and above all, its

Eroperty of preserving the iron completely from oxydation, and of

ardening the wood. These qualities, now acknowledged by first-rate

manufacturers, have assured the fullest success to the Iron Minium,
which is advantageously employed all over Europe in the largest manu
factories and sugar works, as well as by the railway and steam naviga-

tion companies.
The great solidity of this new paint is principally due to its extreme

purity. It contains no acid, no adulteration, and is therefore superior

to lead minium, which contains almost always large quantities of

powdered brick; to the ochres, which are nothing but washed clay;
and to colcothar, which by its very mode of production contains always
some sulphuric acid, a small quantity, it is true, but quite enough to

attack the iron and to eat into it, after a very short space of time.
Iron minium forms a very smooth and stripeless coat upon the iron,

varnishing, as it were, the metal, and preventing the atmospheric in-

fluences from having any action upon the paint.

It results from statements made by eminent English and French
chemists and engineers, that the use of red lead, and generally of all

preparations in which lead is employed, is injurious to the iron coated
with it. They examined vessels in which the iron, after one single

voyage to the East Indies, was visibly corroded, and blisters discovered
on the coating itself, containing a clear liquid, and exposing thus the
iron, which presented a certain number of metallic crystals. Each
blister was found to be a sort of galvanic battery, and corrosion in such
a case is unavoidable, because there is always a chemical action going
on, whenever electricity is produced. This phenomenon must needs
continue, as long as there remains any red lead, in consequence of the
immediate contact of the lead paint with the metallic surface. Red
lead, therefore, as well as any other lead pigment ought to be com-
pletely excluded from the paint of iron vessels.

The best result, therefore, has been obtained by coating with iron
minium the exterior and the interior of iron vessels.

Iron minium has been tried by first-rate manufacturers, and always
to their greatest satisfaction ; it is employed in the most important
building yards ; for sugar works ; for railways and steam navigation

;

for the prisons of Belgium and other countries; it has been adopted by
the great public services, civil and military, in almost all the countries
of Europe.

lion minium is also preferred for the under coat of all the running
railway material, the painting inside and outside of the wagons, as well
as for the under and upper part of carriages.
Locomotives, tenders, iron and wooden bridges are all, with great

advantage, coated by this minium.
It also covers usefully all kinds of tarpaulins.

The iron minium is employed the same as all other paints, with
boiled or unboiled linseed oil ; if the oil is not boiled, some dryers must
be added, for instance litharge, or any good siccative, but not turpen-
tine. For iron vessels or any works exposed to the contact of salt

water, it is necessary to take boiled flax oil, and not to employ litharge,

but a good siccative, and not to expose the object to the action of the
water before the painting is perfectly dry.

Iron minium mixes easily with other colours; such as black, yellow,
green, etc. ; and by so doing a variety of colours is obtained to the con-
venience of persons who should not like the dark browu of the iron
minium paint.

It has been proved by experiments that the iron minium paint lasts

twice and even three times as long as red lead paint.

Iron minium has also been employed for the painting of sugar vats,

standers of iron plate or cast iron, boilers, and all kinds of steam
engines; it resists generally the strongest heat. Mixed with mineral
tar, it forms an excellent coat for wooden vessels since it hardens the
wood to a remarkable degree. It is most advantageous for gas tubes.

It is another important advantage of this paint, that mixed with
oil there is no apparent alteration, whilst red lead, when it remains a
few days not used, shows some clots not to be reduced, and brought
forward by the influence of the oil on the oxide of lead.

The iron minium paint is to be applied in several layers : the first

ought to be thin, the second a little thicker. The proportions of the
mixture are as follows :—
One pound of iron minium to be ground with 1 '/i p c. of boiled or

unboiled flax oil : to be added '/2o p. c. of siccative.

Jieport made by Mr Chevalller, in the name of the Committee on
Chemical Arts.

You have sent for the examination of the Committee on Chemical Arts,
the demand of M. de Cartier, who solicited the examination of a produce
which he designates " Iron Minium," and which he manufactures at

Auderghem (Belgium), a produce being an oxide of iron, which he pro-

poses to employ, when brought to a state of oil paint in order to give
the first coat to iron, cast iron, etc., to preserve them from oxydation.

M. de Cartier, in his address, establishes that the produce of which he
solicits the examination, furnishes a colour (paint) which is superior to
that obtained with w.iat is commonly called red lead or minium.
Not wishing to depend alone upon the different attestations given by

directors of railways, inspectors of the navy, and several other persons,
we have made the experiments, of which we will now render an
account.

The Auderghem iron minium is sold in a pulverized state : the ave-
rage price of it is £2 the 2001b. Oxide of lead being worth £3 12s
average price.

Mixed with different substances, it gives a variation of colours more
or less dark, perfectly adapted to impregnate wood, iron, or cast iron.

Like every other colour daily employed, it must be recruited by a
certain quantity of drying matter (litharge) which does not generally
exceed 5 or 6 per cent.

In order to obtain an exact result, we considered ourselves bound to

make a comparative trial upon wood, iron, sheet iron, and cast iron, of
the minium of lead and the iron minium.
These essays have been made upon the same materials in order to ob-

tain an exact comparative result ; they have been left exposed to the
variations of the atmosphere about nine months. From those trials it

appears that upon wood the iron minium has as much adherence as the
red lead ; it can then, in certain circumstances, be employed for making
what is called the first coat, a ground coat in fact.

On iron it has the advantage, particularly should the surface be gra-

nular, of covering well in the metal, so as to unite well with it, and
give a smooth suiface ; the red lead, on the contrary, shows the grain
of the iron ; on sheet iron it does not show any difference with the red
lead.

We have operated in the laboratory of Bondy—1° on a plate of cast
iron ; 2° on bars of iron ;

3" on plates of iron ;
4° on wood, and we

place before the Society the objects for comparison, painted with the

two substances. We have remarked in this operation, that the drying
takes place a little less rapidly with the iron minium, but that the
painting done with this produce is more regular ; that the colour

employed is one fifth less in quantity for the iron minium.
These trials, as we have said, having been continued during nine

months, our conviction is established.

A particular circumstance having permitted us to make experiments
on a larger scale, in the interest of railways, we have had painted

iron bars of the length of about 20 feet by 6 inches. These trials, made
in a comparative manner, show us the inferiority of the red lead,

although the painter employed a greater quantity of drying oil for the

iron minium, in consequence of the shoit time allowed for those trials.

We had the first coat paiuted on each to the distance of 2 yards, at

the end of twenty-four hours, a second coat on 1J yards, and, after the

same lapse of time, a third coat.
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We may observe, as a very particular fact, that the second coat of

iron minium was absorbed more rapidly than that of the red lead
;
this

would make one suppose that the iron minium has a tendency to unite

itself identically with iron.

From onr trials it results that the coat of a superficial yard in red

lead would cost 4d, that in iron minium Id. Thus we gain 3d per yard

in preserving iron from oxydation.

It is again another circumstance which pleads in favour of the iron

minium ; it is that all the mixture prepared with this substance con-

serves its fluidity ; and it is not the case with red lead, which in reason

of its great density, becomes thick, and gets hard if it is not employed
in a very short time.

The work done has been the subject of a report from M. Fevre,

architect of the Lyons railway company. This report concludes that

the use of iron minium as paint is advantageous ; that it is the most
preservative colour against damp ; that it can serve equally well upon
wood, earthenware, or iron ; that it presents the advantage of not

occasioning that cholic called saturnine, so common among workmen
employed in railways, who make use of minium, either as mastic for

boilers, or mixed up with oil, to be applied to iron or wood.

In these experiments, as it had been employed with prepared oils in

proportion differing according to the produce, in consequence of the

short time we had, we thought it necessary to make new trials upon
bars of iron or beams of like dimensions with those which we had em-
ployed in presence of M. Fevre, architect, but employing linseed oil,

not drying, and in leaving the time necessary for drying.

We have seen, after having given three successive coats, that we ob-

tained the same results ; that we must calculate to work with the same
quantity of iron minium and red lead, one-fifth less of iron minium than

of red lead ; that moreover the smoothness was finer with the former

paint than with the latter.

Our colleague, Air Payen, who has been appointed by the Institute to

examine the iron minium, has expressed his opinion on this composi-

tion in the following terms :

—

' : The iron minium is an impalpable powder, rather dark brown
in colour, capable of being easily employed in painting operations,

we have tested the component parts of iron minium, formed of oxide of

pore iron and about 25 p. c. of silicious clay.
:

' This matter, not containing any acid composition, appears to us
well adapted to painting and the preservation of metallic surfaces,

especially objects in sheet iron and iron ; the iron minium, less brilliant

than the red lead, appears to me preferable to the latter because of its

inalterability, which is greater, and of its inoffensive nature.
" Experiments made in detail have given us the conviction that iron

minium was of an easy application in painting, and that it must be

economical because this substance covers the surfaces thoroughly, that

it is capable of colouring and at the same time preserving^'

From all that goes before, it results in our opinion that the use of

iron minium in industrial operations presents advantages ; that there is

reason to thank M. de Carrier for the communication which he has
made, and to subjoin the present report to the Bulletin.

Signed (CHEVALLIER) Reporter.

Read and approved in the sitting of the Council,

Paris, the 29th July, 1863.

SCOTTISH ENGINEERING AND SHIPBUILDING.

We have this month to report a long list of very interesting topics

relative of matters and changes going on in Scotland ; and to commence
with public works, it may be stated that an important meeting of the

shareholders in the North British Railway Company, has recently been
held at Edinburgh, when the terms of amalgamation with the Wansbeck
Railway Company were confirmed, and the heads of working agreement
with the Edinburgh and Glasgow Railway were approved of, which will

come into operation forthwith, and likewise heads of perpetual agree-

ment, for wbich Parliamentary sanction will be asked. Mr Hodgson,
M.P., chairman of the company, presided. He reviewed, at some
leDgth, the history and prospects of the company, and in reference to

the Wansbeck line, which they now sought power to incorporate with
their undertaking, he said he for one so much valued it, that he should
be extremely sorry to see it fall into other hands. It was the connect-
ing link between the North British and the Blyth and Tyne, a railway
which, though only a few miles in length, was in almost exclusive
possession of the whole area known as the Northumberland steam coal-

field ; and wbich was one of the great attractions which the Great
Eastern proposed to itself in the present session. With that coal-field

the North British would be brought into direct connection ; and they had
besides direct access to the port of Tyne, and to Tynemouth and
Shields, as well as an independent access to Newcastle. Another
circumstance which greatly enhanced the value of the Wansbeck line

in connection with the Blyth and Tyne was, that very recently the
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commencement had been made of a great work at the mouth of the
Tyne. The foundation had been laid of a deep water dock inside the
bar of the Tyne, and containing nearly forty acres of water with 30ft of
depth

; and as much deep water was now found on the bar of the Tyne
as might enable the port of Tyne to become the largest port on the east
coast of the kingdom. Up to the present time, the port had been
crippled in respect of the want of accommodaiion for ships of the largest
burthen, and by the disadvantages arising from the little depth of water
at the bar ; hut that defect had been obviated by deepening the channel
with dredgers of enormous power and magnitude ; and it only required
a deep water dock at the mouth of the Tyne, without compelling vessels
to go half way to Newcastle, or to docks established by Newcastle
itself, in order to bring vessels of the largest tonnage to the Tyne in
place of the Wear and other ports where they shipped coal. Looking,
therefore, to the future of the port of Tyne he thought it of great im-
portance to the North British to have direct connection with it ; for he
believed that not only for this distance, but over the whole intervening
distance, would traffic be carried by the North British to that port, and
that the traffic would grow, and no one could foresee its magnitude. The
resolutions approving of the two agreements were unanimously
carried.

At the annual meeting of the Edinburgh Water Company the report

stated that the directors had agreed to declare a dividend of 6J per
cent.—the largest dividend allowed by the Act. An inspection had
been made of the reservoir and other works of the company, by Mr
Lamb and Mr Stevenson, engineers, who had found them in a satis-

factory state. Mr G. G. Bell, the chairman, mentioned in the course of

some remarks, that the company was never in a better position than at

present, and that there was every prospect of the dividend remaining
steadily at 6J. On the motion of Dr Simpson, Mr Bell, chairman, was
presented with a testimonial, consisting of 100 guineas. At the last

monthly sitting of the Greenock Water Trust, Provost Grieve recom-
mended that the Trust should offer £170,000 to the Shaws Water
Company for their works. The Trust had employed Mr Foreman, en-

gineer, to report on the whole works, and he had suggested that addi-

tions would be required to the works at an estimated cost of £30,000.
This sum added to the purchase money would make a total of £200,000,
which he thought could be secured at 4| per cent. The interest upon
this sum would amount to £9,000, and the estimated revenue from the
rates would be £9,100. The matter was remitted to a committee.

The Selkirk town council have recently entrusted the task of preparing

plans for waterworks to Mr Leslie, C.E., Edinburgh, and of several

schemes reported upon for supplyingthe town, the Police Commissioners
adopted that of pumping the water from the mill haugh. The supply
from this source will be always sure, and the water, having been sub-

mitted for analysis to Dr Macadam, has been pronounced particularly

suitable for all domestic purposes. The supply will be drawn from a
collecting well, sunk midway between the river and the mill-dam, and
thence conveyed in pipes to the- pump-house, which will stand on the

site of the present Waulk Mill, the motive power being furnished by the

water in the dam. The town reservoir will be on the eminence above
the Free Church, about 1,000 yards from the pump-house, and at an
elevation of about 300ft. above the level of the river. The working
plans and specifications for the works were laid before a meeting of the

Police Commissioners last week, when it was resolved to advertise for

contracts, and proceed with the works as soon as practicable.

A trial has been recently made at the engineering works of Messrs
Dick, Stevenson, and Dick, Bell Street, Airdrie, of a steam hammer on
the principle patented by the late Mr J. Condie, of Glasgow. This, it

is stated, is the first hammer on the " Condie " principle made in Scot-

land except by the original manufacturers. There is no material

difference between it and those lately erected in this neighbourhood by
Dixon, with the exception of its arrangement of valves. The most
prominent advantage is its great simplicity of construction and non-
liability to derangement. This arrangement of the valve is termed
"Stevenson's Annular Slide Valve," and differs from the ordinary short

slide, inasmuch as it works on and embraces the whole circumference

of a circle, instead of working on a flat surface. This gives the valve

perfect equilibrium. This hammer, while working, was supplied with

steam from the boiler of a locomotive just completed by the same firm

for the Langloan Iron Company- With a pressure of 21 lb., it was
found to work easily, although the pressure intended to be generally

employed is 35 lb. At the same time, a locomotive having been raised

from the ground by levers, was put in motion for the first time, and
made to perform an imaginary journey at express speed. Both trials

were highly successful. There are now on the premises, in process of

construction,, two hammers of the same dimensions as the one above

referred to.
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The consumption of water from the Glasgow water-works is still

increasing, and the managing committee are satisfied that the time has

arrived when they can no longer delay the raising of the cast iron

troughs on the Blairhulachan and Kelty sections of the works ; and
having taken estimates for the execution of this supplementary work,

it is at present being executed. When completed, it is calculated that

it will admit of the supply from Loch Katrine being increased to about

30,000,000 gallons daily, when necessary. The additional quantity

thus to be rendered available will be ample to meet all demands for a

number of years, without further supplementary works or additions.

The whole of the old pumping engines at Dalmarnock and Cranstonhill

Works have been sold. The extension of piping is greatly increasing.

During the past year, upwards of four miles of additional pipes have

been laid, viz. :—
Lineal Yards.

On North side—Mains, ... ... ... 1,666

Distributing pipes, ... ... 3,364
5,030

On South side—Mains, ... ... ... 55
Distributing pipes, ... ... 2,384

2,439

Total, ... ... 7,469

The quantity of Water supplied to the city and suburbs during the past

year was

—

Gallons.

From Loch Katrine, average per day, ... 18,591,271

From Gorbals Works, ... ... ... 3,303,976

Total, ...

Average for the previous year—1862-3,

21 895,247

20,018,305

Increase per day, ... ... 1,870,942

The great increase in the consumption of water is very remarkable, the

quantity supplied being, it is believed, much larger here than in any
other city or town. The average increase during the past year was no
less than 1,876,942 gallons per day ; and from the fortnightly returns

obtained since the commencement of the present financial year, this

high average rate appears to be still further on the increase.

A screw steamship, of 605 tons, named the Luzon, has been launched
by Messrs A. Stephen & Sons, from their yard at Kelvinhaugh. This
vessel has been constructed on the principle of iron frames and
wooden planking. She is secured with yellow metal, and sheathed
with copper on bottom. She is to run between Manilla and China,

and has been built for Messrs Ker, Bolton, & Co., of Glasgow. With
her ooppered bottom, this steamer will be able to run for years,

maintaining her original speed, without docking, a matter of con-

siderable importance in the Eastern seas.—Messrs A. & J. Inglis, of

Point House, have launched a screw steamer, of 330 tons, for Messrs
H. Bath & Sons, Swansea. She was named the Havre. This vessel is

to be fitted with a pair of surface condensing engines, on Mr J. F.

Spencer's principle, and is intended for the Havre and Swansea trade.

—

Messrs Caird, of Greenock, have received orders from the Messrs Burns
to build another paddle-wheel steamer for the Glasgow and Belfast mail

trade.—Another addition has been made to the steam tugs plying on
the Clyde, the United Steam Tug Company having brought from New-
castle a powerful tug steamer, named the Commodore, built and engined
by Messrs Hepple, of Low Walker, near Newcastle; is 108£ft. keel,

19ft. beam, and is propelled by an engine of 180-horse power. Her
paddles are on the feathering principle, with a ring outside to protect

the floats. On her trial trip, she steamed 14 knots an hour.

WOOL COMBING MACHINE.
B. FoTHERGILL, ESQ., C.E., PATENTEE.

(Illustrated by Plate 315.)

Orjn plate (No. 315) for this month illustrates some recently patented
improvements in that class of machinery or apparatus for combing
wool and other fibrous substances, wherein a combination of mechanism
is employed, consisting of a set of screw or other gill combs or porcu-

pine rollers (provided or not with a heating apparatus,) in conjunction
with a pair of feeding rollers, by which the lap or fleece is carried

forward, so as to bring the front end of the lap or fleece between a pair

of stationary nippers which hold the lap or fleece whilst its protruding

front eud is being combed by means of a rotatory or reciprocating

clearing comb or combs. The noil in the clearing comb is removed
therefrom by a rotatory brush, which deposits it on to a card cylinder,

from whence it is doffed in the usual manner. After this end of the lap

or fleece has been combed, a screw comb or combs are made to rise and

enter the material, immediately in front of the stationary nippers; the
material being pressed down into the teeth of such comb by a depress-

ing plate. The combed end of the material is now laid hold of by
moveable or travelling nippers, which detach a tuft from the lap or

fleece, and, in doing so, comb the tail end of the tuft by drawing it

through the teeth of the screen gill combs or porcupine roller ; the

stationary nippers having in the meantime been opened. These move-
able or travelling nippers are so arranged, according to this invention,

as to deposit the completely combed tuft upon a plain or pinned
travelling surface or surfaces with the tail or thin end of the tuft in the

direction of the draw ing-off rollers, so that the said thinner ends of the tufts

shall be first seized between such rollers. A brush or dabber may be
employed if desired for the purpose of pressing the fibres together upon
the travelling surface. The several detached tufts are deposited and
accumulated upon the travelling surface, so as to partially lie or

lap one over another, and form a fleece or lap of sufficient thickness
to admit of it being drawn by passing through an ordinary or other
drawing head. Fig. 1 of the engravings represents a sectional

elevation of Mr Fothergill's improved wool combing machine,
whereby a tuft of wool is detached from the end of the lap and
deposited on a drum or on an endless band or apron, with the tail

or last combed end of the tuft pointing from the feeding end of the
machine and towards the drawing-off rollers, so that the thinner
end of each successive tuft, as it is pieced up into a sliver or fleece,

shall be presented first to the drawing-off rollers, instead of the head or

thicker end, as has heretofore been the practice in thi3 class of wool
combing machinery. Fig. 2 is a separate plan of the detaching nippers
when up at the screen comb, and closed ready to draw out a tuft of

wool, as shown in fig. 1 ; and fig. 3 shows the same nippers when
partially drawn out and in the act of opening, ready for depositing the

tuft on the endless apron or drum, a is the main framing of the
machine ; b the main driving shaft, driven in the usual manner; c is

the cam shaft, driven from the main driving shaft by the spur pinion,

d, and wheel, e. The slivers of prepared wool, intended to be operated

upon, are laid side by side upon the plate, f, which may form the upper
surface of a box or chamber, and is heated by means of gas jets, steam,
hot water, or other convenient contrivance, so as to keep the wool
during its passage over it in the condition suitable to be combed, as is

well known in this branch of manufactures. The slivers thus laid over
the hot plate, p, are passed beneath the feed porcupine roller, G, which
feeds them forward at the required intervals, by means of a pawl and
ratchet wheel. The general arrangement of the holding nippers, screen

comb and striking plate is similar to that adopted in Whipple's well

known machine, but these parts are moved directly by the cams, h and I.

The cam, H, acts directly upon the lever, k, which moves the upper jaw
of the stationary nippers, whilst a pin, l, in the spur wheel, e, on the

cam shaft, works in a slot, m, in the sword, n, on one side of the
machine, and a corresponding pin on a crank plate, also fast on the

shaft, c, works in a similar slot in a second sword on the other side of

the machine, by which means an oscillating motion is imparted to the

two swords simultaneously. These swords, N, and the connecting
rods, o, o, jointed thereto, transmit motion to the detaching nippers, p.

The detaching nippers are in general respects similar to those employed
in Whipple's patent machine, but in order to open and close such nippeis

a weighted lever, q, and latch, e, are employed in lieu of the cam
arrangement hitherto adopted. The shaft, s, extending from side to

side of the nippers, is furnished with the usual inclined pieces or arms,
t, which act upon the curved surfaces of the two levers or arms, u, for

closing the nippers, but at one end of this shaft there is keyed the
weighted lever, q, (or if preferred a spring may be substituted therefor,)

the gravity of which constantly tends to cause the inclines, t, to act

against the levers, u, and so to keep the nippers closed. When, how-
ever, it is necessary that the nippers should be opened at the end of

their outward motion, a pin, v, projecting laterally from the lever, Q,

passes up the surface of a fixed inclined plane, w, and lifts the

weighted lever, Q, so as to take off the pressure of the arms, t, against

the levers or arms, n, whereupon the weighted bar, x, by its gravity
will open the nippers. So soon as the pin, v, has passed up the incline,

w, the latch, e, drops under the same pin, and holds the weighted bar,

x, elevated until by the inward motion of the nippers the end of this

latch comes against the fixed stud or pin, y, and is thereby moved
backward, so as to release the weight which, now falling, presses upon
the curved surfaces or arms, t, and closes the nippers again. It will

most frequently be found desirable to defer the opening of the detaching
nippers in this arrangement until after they have begun to return
inwards, otherwise the tuft of wool may not yet be regularly deposited
upon the inclined apron. To effect this, the hinged inclined plane, w',

shown in detail at fig 4, is employed. As the nippers move outwards,
the pin or stud, v, on the weighted lever, q, moves the hinged piece, w 1

,

round the centre, z, until it has passed beyond the point of the incline,

w 1
, when the latter falls, and resumes the position shown ; then as ihe

nippers return inwards, the pin or stud, v, passes up the incline, w 1

, and
opens the nippers sooner or later as may be required, according to the
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length of staple being operated upon. One of the numerous means
which may be adopted for effecting the reversing of the position of the

tuft, so as" to bring the thin end in the direction of or pointing towards

the drawing-off rollers, a, a, consists in placing the endless receiving

band or cloth, b, in a slanting or inclined direction, as shown in fig. 1,

and applying a curved or other shield, e, over the upper carrying rollers,

d, for the purpose of preventing the tail end of the tuft, when hanging

down, from becoming engaged in the teeth of the endless band or cloth

during the outward traverse of the nippers, which are carried some little

distance beyond the upper roller, A, so as to pass the edge of the shield.

A striking wire, d\ working on the centre, e, is then made to strike

down the tail end of the tuft in front of the nippers, by any well known
mechanical arrangement, and so bring it into a position suitable for

being deposited on the band or apron in the desired reversed direction,

during the return inwards of the nippers, as shown in fig. 3. A dabbing

brush, /, is caused to roll on the surface of the apron by the lever, g,

which receives motion from the upper slide as it moves inwards
;
h are

two levers fitted loosely on the stud pins, i, at each side of the machine
;

and I- is a small shaft which is carried by and turns freely in eyes in

the ends of the levers, h, and has fast upon it the two arms, I, which
carry between them the circular dabbing brush,/. The lever, g, is

jointed by a slot to a pin on the arm, I, of the dabbing brush, and at its

other end joins the boss of another lever, m, also working on the centre,

i, and bent out clear of the framing, and resting against a stud, n. A
hinged trigger, carried on the outside of the nipper slide, is so arranged

as to pass over the top of this lever, m, when moving outwards ; but

when moving inwards the trigger catches the lever, m, and moves it

partly round together with the lever, g, which being connected with the

arm,"?, of the brush, draws the latter first round the centre, k, until the

brush comes in contact with the endless apron, the tail end of the tuft

of wool being between the apron and the brush ; the lever, h, then

begins to move together with the levers, g and m, round the centre, i,

so as to roll the brush over the surface of the apron ; the trigger now slips

over the end of the lever, m, so as to liberate or release the whole system,

whereupon a weight or a spring will restore the several parts to the

positions shown in fig. 1 ; that is to say, the lever, m, will be brought

against its stud, n, and the levers, h, against the studs, o, provided for

them. The head of each tuft is combed before it is detached by the

ordinary porcupine roller, p, and the tail or thinner end of the tuft is

combed and straightened in the act of detaching the same, by drawing
it, as is well known, through the teeth of the screen comb, q is a

circular brush for removing the noil from the porcupine roller ; and v is

a card cylinder revolving in contact with the brush for the purpose of

taking the noil therefrom, such noil being doffed in any well known
manner from the card cylinder. As fast as the several tufts are laid

upon the inclined apron or drum to form the sliver, they are drawn off

continuously from such apron or drum by the drawing-off rollers, a, a,

which seize the thinner or tail ends of the several tufts first, in lieu of,

as heretofore, the head or thicker end, and convey the sliver to the

rollers, t, I, and u, it, of an ordinary drawing head, after which the

continuous sliver passes to the usual delivery rollers, v, V, and is

deposited in a box or can.

A NEW TIDAL BASIN ON THE CLYDE.

Operations have been resumed, with a view to the construction of the

Windmillcroft Dock, on the south side of the harbour. The work was
authorised in 1840, the ground being acquired by the River Trust from

the Corporation at an expense of £40,000. The process of excavation

was commenced some seven or eight years ago, but after a time the
work was suspended. The trustees, however, have seen their way to

the successful prosecution of the enterprise, and the dock will in all pro-

bability be completed at no distant date.

The new dock, occupying the whole of the space which is bounded on
the north by the road running behind the existing quay, on the east by
West Street, on the south by Paisley Road, and on the west by Spring-
field Lane, will be at all times open to the flow and ebb of the sea. Its

shape approaches that of a parallelogram, but the two ends, following

the line of the bounding streets, lie at different angles to the sides. The
mean length of the basin will be about 1,100 ft., and its width 210 ft.

Within this 3pace it is calculated that about 29 vessels, averaging 550
tons each, may be received, giving a total of 15,950 as the tonnage
which the basin will be capable of containing. Access to the river will

be afforded by a passage 60 ft. wide and nearly 200 ft. in length, to be
formed between the Forty Ton Crane and Springfield Shed. This
canal will leave the basin and enter the river at an oblique angle. It is

proposed that the basin and its entrance shall be excavated so as to

afford a depth of 14 ft. at low water. Provision will, however, be made
for increasing the depth, whenever that may be deemed desirable, to 20
ft. at low water, so that vessels lying second off from the wharves may
lie afloat at all states of the tide. Down to the level of 3 ft. above low-
water inaTk the work will be accomplished by excavation, properly so

called, but from that point downwards the deepening is to be carried
out by means of dredging. The basin will be surrounded by timber
wharves of the most substantial construction, with a breadth of 22 ft.

In the formation of these a row of sheet piling will be driven in facing
the water, with rows of bearing piles above and behind, designed to
support the platform. The back of the wharf will be planked, and its

interior strengthened by stone pitching, sloping upwards from the top
of the sheet piling to the level of high water, while the whole structure
will be supported behind by a range of stay piles connected to the
wharf by tie rods. The upper surface of the wharves is intended to be
causewayed, and of course the erection of sheds is also contemplated.
The entrance passage, being the portion of the work most exposed to
tear and wear, will be constructed in a still more substantial style. A
row of sheet piling will be driven along the water's edge, and another
at some distance behind, with numerous bearing piles between, the
intermediate spaces being scooped out and filled in with concrete, so as
to insure stability. Above the front row of piling from the level of
three feet above low water, will be built a wall of solid masonry,
forming the face of the quays. The basin being intended as a tidal one,
no gates are required at the entrance, but a swing bridge is to be
thrown across, for the accommodation of the traffic passing along the
road behind the existing river quays. The total cost of the undertaking
is estimated at £130,000.

MONS. CREPIN'S EXPERIMENTS ON BALTIC TIMBER,
CREOSOTED UNDER BETHELL'S PROCESS.

[Annales des Travaux Publics de Belgique.]

We deem ourselves fortunate in being able to lay before our readers the
following, not only interesting, but still more important statement of the
results obtained from the experiments conducted by M. Crepin, to test

the value of the application of Bethell's process of creosoting to

Baltic timber.

The experiments undertaken by me in 1857, at Ostend, to ascertain
the relative preservation of timber prepared with sulphate of copper, and
timber prepared with creosote oil, when placed in the sea, and the
relative resistance of such differently prepared timber to the attacks of

the Teredo worm, have been previously given to the scientific world.
I have proceeded with these experiments, and having again minutely

inspected the creosoted wood, I am able to say that it presents no trace

of the Teredo, and is in a perfect state of preservation. The experi-

ments, I believe, may be now taken as decisive, and we may conclude
that well creosoted fir timber, prepared with creosote oil of good
quality, is proof against the attacks of the Teredo, and is certain to last

for a long time.

Let us sum up the results of these experiments, or, at least, such as

apply to the timber submerged in the sea, and exposed to the Teredo's
attacks. This timber is placed exactly 1.90 met. (6 ft. 3 in.) above the
low-water mark of spring tides, so that the pieces between 2 met. and
2.60 met. (6 ft. 7 in. and 8 ft. 7 in.) long are left partly dry twice in

the day. The Teredo greatly abounds at Ostend, and has been found
in all situations below 1.90 met. (6 ft. 3 in.) above the low-water mark
of spring tides.

In the first fortnight' of the month of October, 1857, I placed imme-
diately beneath the line marking 1.90 met. (6 ft. 3 in.) above the water
mark, upon the piles of the east pier

—

1. Three pieces of creosoted fir, which had been taken from a lot of

wood prepared in the ordinary way by the State Railway.
2. Three pieces of beech prepared with sulphate of copper.

3. One piece of fir, and one piece of beech wood, not prepared in any
way.

The First Inspection, 1859.

In the beginning of January, 1859, the above-mentioned pieces were
taken down and inspected.

It was found that the piece of fir unprepared was much perforated by
the Teredo ; that the piece of beech unprepared was perfoiated from one
end to the other; that the pieces prepared with sulphate of copper
were all three eaten by the Teredo ; and that the three pieces of

creosoted fir alone were intact, and without a trace of the Teredo.

The three last-mentioned pieces alone were replaced, a slice having
been previously cut off from each as a specimen ; in two of the pieces

the sawn surface was covered with flat-headed nails, but, in the case of

the third, this precaution was purposely omitted.

The Seeond Inspection, 1860.

The second inspection of the three pieces of creosoted wood took place

in March, 1860.

Traces of the Teredo were discoverable in the piece, the sawn surface

of which had not been covered with the flat-headed nails ; but the two
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other pieces were altogether intact. Upon the heartwood portion of one

of the sides, which probably had not been very fully impregnated with

creosote, some very small holes of young Teredos were discovered, but

it was plain that they had not been able to penetrate it at all. The two

latter pieces were replaced.

The Third Examination, 1862.

In the early part of July, 1862, the two pieces replaced in 1860 were

re-examined, and presented no signs of the Teredo. They were then

replaced as before.

The Fourth Examination, 1864.

The two pieces replaced in 1862 were examined upon January 21st,

1864, and it was then found that they presented no trace of the Teredo,

and no sign of decay of any kind. These two pieces are now in as per-

fect a state of preservation as when they were first put into the sea, the

wood has retained all its elasticity, and has acquired a density which it

did not possess in its unprepared state ; the creosote oil also appears to

have been entering more deeply into the wood. These two pieces have

been exposed to the Teredo from the month of October, 1857, to 21st

January. 1864— a period of more than six years.

They had, however, absorbed but a small proportion of creosote oil.

They are now in a state of perfect preservation. The experiment ap-

pears to me conclusive.

However, as I said in the notice of this experiment inserted in volume

20 of the "Annals," the Honourable the Minister of Public "Works was

so good as to order some pieces of wood to be prepared at Ghent on the

16th May, 1861, by the officers of the State Railway, expressly for my
use ; and I accordingly received 15 pieces then prepared, with which to

make a further experiment. I fixed these 15 pieces in the first fortnight

of June, 1861, upon the front row of piles of the east pier, all within

190 met. (6 ft. 3 in.) above the low water mark of the spring tides.

In the course of the winter of 1861, and the first month of 1862,

three of these pieces, numbered 30, 33, and 40, were swept away by the

sea, and lost.

The remaining 12 pieces were taken off, placed on the quay, and

examined on the 11th July, 1862. After having ascertained that they

bore no trace of the Teredo, I kept as samples numbers 16 and 18, and

replaced the ten others.

These were taken down and examined on 21st January, 1864, and it

was then again ascertained that they showed no trace of the Teredo,

nor any kind of alteration or decay.

They are strongly impregnated with creosote, and the oil seems to

have been penetrating more deeply into the wood. The wood is hard,

and retains all its elasticity. On weighing the 10 pieces in question, I

found that they had gained in weight, upon an average, 6.25 kilos.

(14 lbs.) each, during their immersion from 1862 to 1864. In 1862 we
found that they bad scarcely increased in weight at all, but the normal

weight with which we compared them was, in this case, their weight

as taken in the creosoting yard immediately after their preparation

;

and most probably this normal weight would have been less had they

been weighed in the first instance upon their immersion in the sea at

Ostend.
At all events, it is certain, that the weight of the creosoted pieces

of wood is found to be increased after their immersion in the sea

;

they cannot therefore have lost in the sea any of the creosote oil with

which they were impregnated. This circumstance is probably owing to

the insolubility of the oil in the water, and also to the fact of its density

being about equal to that of the sea water. It appears that, after its

creosoting, and its subsequent immersion in the sea for two years and a

half, the fir wood has nearly doubled in weight. It has acquired, and
now retains, the density of oak.

This trial of creosoted fir for marine purposes appears to me conclusive,

both as regards the preservation of the wood, and as regards its resis-

tance to the Teredo. Experiments made in England, and recently in

France and Holland, tend to the same conclusion. I cannot too strongly

recommend the use of creosoted fir wood in Hydraulic engineering, in

preference to oak (the price of which, especially for the larger pieces, has
become excessive), since, in addition to its being cheaper, there is no
doubt of the creosoted fir lasting longer. The Government Public

Works Department has cordially adopted this most beneficial process,

and constructed part of the dyke, and the whole of the American foot-

passengers' bridge, in the new works at Ostend, of creosoted red fir.

At Nieuport, a visitors' pier, 600 met. (660 feet), has been built of

creosoted fir, upon the left bank of the channel ; and the new pier,

which is to be carried out from the end of it into the sea, will doubtless

likewise be made of creosoted fir. Moreover, various sluice gates at

Ostend have recently been ordered to be renewed, and creosoted Baltic

fir and pitch pine to be used for that purpose.

The only things about which, to my mind, we need be solicitous, are,

the proper creosoting of tlie timber with proper creosote oil, and the use

of the proper kinds of timber, viz., those best suited to the process of

creosotiug.

It has been observed that the resinous descriptions of wood become
most thoroughly injected, and that the use of white fir should be dis-

countenanced.
I also think it right to mention that, in the case of the sluice gates

recently ordered, no limit has been fixed to the quantity of creosote

which may be injected into the wood ; also, that it is required that the

wocd be first subjected to a vacuum of 20 per cent, of the barometer for

an hour ; and immediately after this, have creosote oil forced into it at a

pressure of 8 atmospheres during at least two hours.

Ostend, bill February, 1864.

RECENT PATENTS.

SPINNING AND DOUBLING COCOA NUT FIBRE.

Edward Shepherd, Wakefield.—Patent dated December 10, 1863.

The subjoined engraving represents a spindle, a portion of the well-

known roving or doubling frame, to each of the ordinary spindles of

which is added a supplementary flyer for

twisting or wrapping a thread of cotton,

linen, flax, jute, or other suitable material,

round the strand or strands of cocoa nut

fibre, as fast as they are spun or doubled,

and simultaneously twisted or wrapped
with the same, by means of the supple-

mentary flyer employed for that purpose,

as shown in the figure. The bobbin, A,

upon which the twisted or doubled yarn,

with the thread wrapped round it, is

wound, is shown as resting on its seat in

the rail, b, with spindle, o, and fly, D,

all as fitted and driven in the manner
in the roving, spinning, or doubling
machine. The cocoa nut fibres or yarn,
a, after passing between the rollers, e,

and before entering the main flyer, d,

pass through the tubular spindle of a
small bobbin, f, which carries the cotton

or other thread, b, intended to be twisted

or wrapped round the cocoa nut yarn, a, ps

shown. This thread is passed through
one of the arms of the small flyer, o,

driven by a band or other suitable me-
chanical contrivance ; and by the revolu-

tion of this flyer round the j'arn, a, it

is spun or doubled. In lieu of wrapping
the thread round the cocoa nut fibres

during the process of spinning, as shown and described above, the
yarn may be spun first, and then passed through a machine to receive

the wrapping of thread ; or two or more such yarns may be doubled or

twisted together, as shown in dotted lines at a', in the engraving, and
the two, when so combined together, wrapped with thread in the same.

MALT AND HOP KILN.

Alexander Epps, Chilham, Hants.—Patent dated December 11, 1863.

Thjs invention relates to a peculiar construction and arrangement of

hot air apparatus suitable for drying malt, hops, and other substances,

and for the warming and ventilation of buildings, and consists, as

applied to a hop kiln for example, in the emplo3'ment of any convenient
arrangement of furnace, which it is preferred to place in the centre of the

ground floor of the kiln. At the back of this furnace there is formed a
chamber, into which a flue or air furnace enters from the outside of the

kiln. A number of metal or earthenware pipes are made to open into this

chamber, their opposite ends opening into a "cokel," built immediately
over and in communication with the furnace, the pipes themslves being
heated by the direct action of the furnace over which they are placed.

From this cokel branch out on each side two other groups or series of

pipes, which open into the kiln. Air is caused to pass round these

pipes and to be heated thereby, such air being brought in by separate

flues or passages for that purpose, and when heated, enters, with the

other heated air from the cokel, into the body of the kiln, where the

whole of the different currents of hot air mingle together. The fuel

employed should be coke, charcoal, Welsh coal, or other smokeless fuel.

In order to drive up or increase the circulation of the hot air inside the

kiln, cold air passages are formed, opening into the bottom of the kiln

near the centre thereof. An even and regular temperature is main-

tained in the kiln by means of a self-acting regulator, which consists of
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a perforated tube provided with a valve at each end, opening inwards
or outwards, as the case may be, and having its ends covered by a cap
of perforated zinc, such ends being outside the kiln, whilst the rest of

the pipe is within the kiln, so as to be heated thereby ; should the kiln

become over heated, the external atmospheric pressure will force open
the valves which open inwards, and cold air will enter the regulating

pipe, from which it escapes into the interior of the kiln in the form of

a number of streams or jets, which will temper or reduce the heat

therein to the proper degree, whereupon the valves will close and pre-

vent the further entrance of cold air until again required. This will

occur if the ventilating pipe be placed near the bottom of the kiln ; but
if it be situate near the upper part thereof, then the valves will be made
to open outwards in place of inwards, and the hot air will be free to

escape through the pipe and valves from the interior to the outside of

the kiln, any sudden influx of cold air being checked by the closing of

the valves by the atmospheric pressure.

Fig. 1, of the subjoined engravings, is a transverse vertical section

of a hop kiln, provided with this improved hot

Fie:. 1.

air apparatus and
ventilator. Fig.

2 is a corres-

ponding
tudinal

longi-

section

of the same,
and figs

r
4 are

3 and
detailed

section and end
view of the im-
proved ventila-

tor or regulat-

ing pipe and
valve, detached.
A is the kiln,

which may be
of the ordinary
construction,
and b the usu-
al drying floor,

upon which
the hops, malt,

or other sub-

stances to be
dried, are laid, c is the furnace for heating the air employed in drying
the substances. This furnace is enclosed in brick work erected in the
centre of the base of the kiln, and is supplied with air to support com-
bustion by the air flue, D, which is open to the external atmosphere,
and communicates with the ash-pit of the furnace by the opening or

mouth at E. A
FiS- 2 - partition, p, di-

vides the mouth,
e, from the air

chamber, a, at

the back of the

furnace, which
air chamber is

also in communi-
cation, as shown
in fig. 2, with
the air flue, D.

Two other air

chambers, h, are

constructed, one
on each side of

the furnace, and
are each supplied
with fresh air

from outside the
kiln by the air

flues, i, as shown
in fig. 1. A

group of air pipes, K, is fitted immediately over the furnace, so as to be
heated directly from the fire therein. These pipes, k, are fitted at one
end into the back wall of the furnace, so as to communicate with the
air chamber, a, whilst their inner ends open into a chamber or " cokel

"

(the roof or cover of which is shown at c) formed above the furnace,
,-and thus supply air thereto. From the two sides of this cokel
branch out two groups of pipes, i., which are laid across the upper

J portion of the side chambers, h, and form a direct communication
between the furnace and the interior of the kiln, the heated gases or

'
. products of combustion passing through such pipes. These pipes, l,

are so placed as to have interstices or openings between them, so that
the fresh air which enters the chambers, h, by the air flues, i, may, by
passing round them, become heated, and when heated, this air rises up-
wards, as shown by the arrows, into the kiln. The pipes, k, are also

So. 1 ST.—Vol. XVII.

set in such a manner as to allow the heated gases and products of com-
bustion to play and circulate freely round them, so as to impart heat
thereto, and consequently the fresh air which enters the cokel through
these heated pipes will have its temperature considerably elevated
before passing into the kiln through the pipes, i., aloDg with the pro-

ducts of combustion. The dotted arrows in fig. 1 indicate the currents
of hot air and products of combustion, and the sharp black arrows those
of the cold air. It will thus be seen that one portion of the air which
is supplied by passing through the hot pipes, K, and cokel or chamber
above the furnace, whilst the other portion is heated by circulating
round and amongst the pipes, l. Four or more other flues open into
the kiln direct from the outside at the lower part thereof, for the
purpose of admitting cold air with a view to drive upwards or facilitate

the circulation of the hot air. The various passages or air flues may be
provided with regulating doors or dampers if desired, for the purpose of

controlling the supply of air to the kiln. When the malt, hops, or

other substances, are sufficiently dried, the two doors, n, may he
opened and brought against each other, into a position so as to check
the inlet of air through the front of the furnace, and afford, at the same

Fig. 3. Fig. 4.

time, a free inlet of cold air to the kiln through the opening at o. The
hot air apparatus, hereinbefore described, is obviously equally applicable

to the supplying of warm air for warming buildings generally. Fig. 3

is a partial longitudinal section of one end of the improved ventilating

apparatus, employed for tempering the heat of the kiln, and for ventilat-

ing apartments and buildings generally ; and fig 4 is a side elevation of

the valve. This apparatus consists of a tube, a (shown applied in figs. 1

and 2), which extends from side to side, or from one side only of the kiln,

or apartment, or building to be ventilated. It is situated either near the

roof or ceiling, or near the floor, as the case may be, and opens outside

to the external atmosphere, as shown in fig. 1. That portion of this

tube which is contained within the kiln, or apartment, or building to be
ventilated, is perforated, as shown at b, and is provided at one or both
its extremities with a valve, c, made to open either outwards or inwards,

according to the position of the tube. It is preferred to make the valve in

the form of a hinged door, suspended from above, as shown in the draw-
ings, and to attach it to a loose ring or holder, d, which will fit exactly in-

side the tube, a, in either direction, that is to say, with the valve opening
outwards or inwards as required. A small weight may be fitted, so as

to slide along the valve by means of an adjusting screw, whereby the

opening of the valve may be regulated. The extreme ends of the tube

are furnished with a perforated metal cap or cover, e, for the purpose of

dividing the air and preventing the influx into the tube of too great a

volume of air at one time. When the ventilating tube is placed near

the roof or ceiling of the apartment or building to be ventilated, the

valves are so disposed as to open outwards (see figs. 1 and 3), thus

affording egress for the rarefied air ; but when situate near the floor,

the valves are inserted so as to open inwards, and permit of the entrance

of cold air from without.

IMPROVEMENT IN PRESERVING VEGETABLE SUBSTANCES.

John Muckart.—Patent dated November 5, 1863.

This invention relates to the preservation of potatoes, turnips, pars-

nips, and carrots, whereby they may be kept for a great length of time,

and used for food afterwards, without losing any of their nutritive

qualities or having their flavour impaired.

In preserving potatoes according to this invention, the roots are first

well washed and cleansed in any convenient manner, the peel or outer

skin is then removed by means of any suitable apparatus, but it is pre-

ferred to employ a rasping or roughened surface drum, revolving at a high

velocity, and having a stream of water running over it during the rasp-

ing or peeling process. After the peel is removed any existing specks

and eyes are to be carefully picked out, when the potatoe is ready for

cooking, which is accomplished by either boiling or steaming. When
sufficiently cooked the potatoe is to be squeezed through a perforated

plate on to drying plates, trays, or tables, heated by steam heat, and

when the mass is thoroughly dry, it is packed in receptacles for the

market. The essential feature of this part of this invention is the peel-

ing of the potato in the manner described previous to cooking and dry-

ing the same.
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In preserving turnips, parsnips, and carrots according to this inven-

tion, the roots are first washed, the skin or peel is then removed, and
the root is cut into small fragments of convenient size, which are boiled

or steamed until they are sufficiently soft to be squeezed through a

perforated plate. This pulp or wash is placed in thin layers upon metal
trays or receptacles, the surface of which has been previously rubbed
over with olive oil, butter, or other fatty oleaginous substances, or

combinations of the same. These trays, with the pulp upon them, are

subjected to steam heat with a view to the complete desiccation of the

mass, which, when completely dried and allowed to cool, is ready to be
packed for the market.
The essential feature of this part of the invention is the rubbing or

coating of the drying trays with oleaginous or fatty matter or matters
before placing the pulp thereon.
The system or arrangement of mechanism preferred to be employed

for peeling the roots, consists of a drum fixed on a central shaft capable

of revolving in bearings. The surface of the drum is covered with
metallic sheets perforated with numerous holes, the rough or " burred "

side of which is presented to the roots to be peeled. This drum is fitted

into a wooden casing, and closed in so that only a long narrow opening
is left at the top or sides of it. In this opening a stream of water is

caused to flow, and the roots to be peeled at the same time are placed

therein, whilst the action of the roughened surface of the drum revolv-

ing at a high velocity peels them. The eyes of the roots, if not taken
out by this operation, are picked out after they are taken away from
the revolving drum. By this operation expense and labour are saved,

at the same time the peelings or raspings are turned to better account
by being converted into farina. The roots are then ready to be cooked,
which process is conducted in an}' suitable vessel, and when cooked, they
are squeezed by hydrostatic, steam, or other power, through perforated

plates on to drying beds or trays, heated by steam ; after laying on
which for a sufficient length of time, this mass of cooked vegetable roots

become desiccated, when it is ready to be packed for storeage or the

market in convenient receptacles. The mode of preserving other roots

such as turnips, parsnips, and carrots, according to this invention, con-

sists in first peeling the roots in a similar manner to that herein-before

described, namely, in cutting them into small pieces or fragments of any
convenient size, after which they are reduced to a pulp by boiling or by
the action of steam, when the mass is squeezed through perforated

plates or beds, and allowed to fall into receptacles which have been pre-

viously rubbed over, or covered with oil, butter, or other fatty or olea-

ginous substances, or combinations of the same. These trays or beds
are then heated by steam for the purpose of desiccating the pulp laid

thereon, after which operation the dried mass is packed in convenient
receptacles for storeage or the market.

IMPROVEMENTS IN RAILWAY CARRIAGES.

Alexander Johsston, Edinburgh.—Patent dated October 6, 1863.

This invention relates to, and is intended to lessen or remove that
irregular or rocking motion which very often occurs among the
carriages in a railway train, causing annoyance and inconvenience to
the passengers, and sometimes even danger ; and it consists in apply-
ing to the buffer heads of railway carriages one or other of the several
kinds of apparatus, or modifications of mechanism, hereinafter specified

and described, by which each carriage of the train is allowed to have
the usual vertical motion on its springs, but is restrained from the
irregular rocking motion, and thus the aforesaid irregular or rocking
motion from side to side of the carriages of a railway train, when
running at high speeds, is thereby materially lessened or removed, and
greater steadiness of motion attained.

Fig. 1 is a sectional plan, showing the coupled ends of the under or
main frames of a passengers' luggage van and second class railway

Fig. 1.

constructed ; and fig. 2 is a similar sectional plan of the other end of

the same second class carriage frame coupled to that of a first class

carriage frame, showing another arrangement of buffers as constructed

in accordance with these improvements, but more particularly designed

for being applied to new carriages, as this modification involves greater

changes in the construction of the buffer heads; fig. 3 is an end eleva-

tion of the buffers and buffer beam of the luggage van, corresponding to

figs. 1 and 2.

Referring to fig. 1, A is part of the main or under frame of a

luggage van ; b the under frame of a second class carriage. To the

Fig. 2.

carriage, constructed in accordance with this invention, as applicable to
the buffers and buffer-rods or spindles of railway carriages as at present

end or butler beam of the frame, A, are attached box-buffers of the
ordinary construction, and to the exterior flange, a, of the flat-ended
or headed buffer, by preference, is attached an elongated guide
chamber, d, formed of cast iron, but it might be cast in one with the
outer ends of such buffers, and also be formed of cast malleable iron or
steel, or of homogeneous metal, of the form and construction as shown
in half plan and horizontal section in fig. 1, and in end elevation in
fig. 3. The guide chamber or box, d, is of an open parallel oblong
shape vertically, arched or semicircular at top and bottom (or of an
oval-like form), as seen more particularly in fig. 3, where it is firmly
secured by bolts or rivets to the flanged heads of the buffers or buffer
rods of a railway carriage. By preference these guide chambers, d, are
attached to the diagonally opposite flat ended buffers, so that the
round ended buffers, e, of the reverse diagonal corners of the adjoining
carriages shall always come opposite the chambers, d, which are made
bell-mouthed, and of an internal lateral width equal to the diameter of

the round ended buffers, E, and thus allowing freedom to the carriages

in their vertical motion on the springs, but preventing to a very great

extent, or removing the present irregular lateral motion of the individual

carriages of a train in rapid motion, as each is held steady, or stayed

laterally, by its guide chamber or boxes, d, and those of its two adjoin-

ing or adjacent carriages, one at each end. The flat ended buffer of

the ordinary construction is secured at the innermost end of the guide

box, d, against which the usual round buffer head, e, of the adjoining

carriage abuts.

In the modification of guide buffer box or chamber, shown at D, in

fig. 1, the guide buffer box or chamber, for strength, lightness, and
appearance, is made of wrought iron, and in one piece. An iron

friction plate is secured by bolts or rivets to the flange of the

round headed buffer, e, in these arrangements, for the purpose of

lessening the wear on the sides of the round buffer heads, which
would take place if formed wholly of wood, from the constant
vertical motion inside the guides, D, together with the lateral

strain caused by preventing the motion from side to side of the

carriages when running at high speeds. From the fact of the

chambers being elongated vertically, the natural perpendicularly

reciprocating motion of the carriages, vans, or wagons upon their

springs is the consequent result, one buffer guide box or chamber, D, on
each end of each carriage, forming lateral guides to it and its adjoining

and connected carriages, one on each end, thereby obviating the

present irregular lateral motion, so unpleasant to passengers, and so

very injurious to the permanence of both the rolling and fixed plant.

It is preferred, in all cases, to affix these guide boxes or chambers, or



August I. IS6-1 THE PKACTICAL MECHANIC'S JOURNAL. 127

modifications of them, to the flat buffer heads ; but they may also be

fixed to the rounded buffer beads.

In the arrangement shown at fig. 2, the outer end of the buffer rod,

by preference the one having the fiat end or head, h, is formed with a

hollow boss, I, projecting out in front of the flange to which the flat

wood buffer block is secured, and also to a slight extent behind the

same flange. The recess formed in the boss, i, is of a vertical rec-

tangular shape, having a flat dowel shaped guide rod, tongue or key,

j, fitting it easily laterally, but having perfect freedom of motion
vertically. This tongue, guide rod, or pin, is made to project consider-

ably out beyond the buffer head, h, and its recessed boss, I, so as to

enter and fit a similar but somewhat deeper vertical rectangular recess,

l
1

, formed in a boss projecting out from the face of the flange of the

round ended buffer, L ; it is slightly tapered or wedge shaped

laterally at each end, and the grooves or slotes, i and l
1
,
which

receive it, are enlarged at their inner ends laterally, to allow of a

slight lateral movement (as on a joint or hinge) of the carriage when
passing curves, which may also sometimes be found convenient.

Should the recess in the buffer of a carriage to which another carriage

is about to be coupled not coincide laterally with it, in this case the

tongue can be shifted until it enters the recess or cavity, which is

also made slightly rounded at its outer end to enable the tongue to enter

with more facility. Or instead of employing a tongue or dowel having
flat sides, one made of a circular, elliptical, or any other shape that may
be found practically convenient, may also be used. The tongue, dowel,

or key, j, is by preference joined very loosely by a pin at its inner

end, passing through it and the boss, i, behind the flange of the flat

buffer head, n, so as to admit of its having perfect freedom of motion,
and yet prevent it from falling out in shifting the carriages singly from
place to place, but it might be attached to the buffer head in an}' other

convenient manner. This modification, while it obviates the injurious

lateral motion of the carriages, allows of their perpendicular reciprocat-

ing motion on their springs, as before described in relation to the first

modification.

Thus in this modification, the buffers of each carriage in a railway
train are alternately fitted with a guide bar or pin, j, and recessed boss,

I, at each right and left hand corner respectively, eaoh guide bar or pin
working freely vertically, but fitting laterally into the corresponding
recess or hollow boss, allowing of the natural vertically reciprocating
motion on the springs, but at the same time considerably diminishing
or removing the injurious lateral motion of the carriages from side to

side when running at high speeds, as stated in regard to the other
modification. The lateral guide apparatus may also, with the same view
and for the same purpose (of preventing irregular lateral motion in rail-

way carriages, vans, or wagons), under such modifications as may be
found necessary, be applied to the ends or end framing of railway
carriages, wagons, and vans, by means of brackets (of cast or malleable
iron) bolted or riveted thereon, or additional framing, either below or

above, or at either side, but so as not to interfere with the draw-bar,
gear, or tackle.

It will be obvious that among other advantages to be derived from
these improvements, greater steadiness of motion in the train, and
greater security against the carriages running off the rails will be there-

by obtained, and much extra tear and wear of the rails and carriages
will also thereby be saved.

IMPROVEMENTS LN FURNACES AND FIRE PLACES.

Edwaed Beown Wjison, London.— Patent dated January 16, 1864.

This invention relates to the construction and working of furnaces and
fireplaces in such a manner, that when fresh fuel is supplied as usual
on the top of the fuel already ignited, the gases generated therefrom are
made to pass downwards through the hot fuel, in lieu as heretofore
ascending through the fresh fuel, and air is also supplied at such points,
and in such quantity as may be suitable for complete combustion. In
applying this system, different modes of construction, suited respectively
to the different purposes for which heat is required, are employed. The
following is a description of different modes as examples of the manner
in which this invention is applied in different cases.

Firstly. When the furnace is of the form of a cupola or blast furnace
for reducing ores or melting metals, the material to be operated upon
being mingled with the fuel, the following mode of construction is made
use of:

—

There is a flue formed in the lining of the furnace having numerous
apertures leading into the body of the furnace, and a communication
with a chimney, this communication being provided with a suitable
damper for regulating the draught. There are two other flues, also
formed in the lining of the furnace, having apertures leading into the
body of the furnace, and provided with communications with the ex-
terior of the furnace ; these communications being also provided with
valves or dampers The interior of the furnace being charged with fuel

and the material to be reduced or melted, air enters at the upper part,

either direct from the atmosphere, or by the blast pipe, (the combustion
taking place downwards), and also by the flues and their apertures, to
support the combustion, and the products of combustion issue by the
apertures in the flues, and pass by the communication to the chimney.
It is preferred to make all the apenures sloping downwards into the
interior. When it is desired to work with a blast, the top of the furnace
is closed by a cover fitted with a pipe for entering air, and also with a
suitable hopper arrangement for the admission of the charge, and the
pipe which communicates through the cover, and also the communica-
tions is connected with a blast pipe, regulating the quantity of blast that
enters at each place by means of valves or dampers. The heat of the
products of combustion passing by the channel to the chimney, may be
employed to heat the blast or entering air, or for any other convenient
purpose.

Secondly. When the material to be operated upon is mingled with the
fuel, but after fusion has to be subjected to heat, there is employed a
chamber which is charged with fuel and the material to be fused, and is

supplied with air at the top. The sides of this chamber are made in-

clined, so that the contents may descend freely without hanging to the
sides. The bottom is made sloping down to an aperture through which
the material, fused in the chamber, flows down into a lower chamber or
basin. There is also provided an opening, covered by a door, for re-

moving ash or clearing the aperture for the passage of the gaseous pro-

ducts of combustion into a chamber. These passages are sloped up-
wards to prevent fuel from passing through them. There is also a
chamber supplied with air which may be heated or mingled with steam
for certain purposes, and communicating by numerous small apertures
with the chamber, a door and tapping hole is formed at one side of the
basin. The aperture by which the chamber is supplied is also fitted with
a valve or damper for regulating the quantity of air admitted. The
action of this furnace is as follows :

—

The chamber being filled with fuel and kindled, air enters at the top,

and passing through the ignited fuel maintains its combustion ; the
gaseous products of combustion pass through the apertures into the
chamber where they mingle with the air entering by the apertures,

which serves to complete their combustion. The mingled gases thence
sweep in a state of flame along the chambers, playing principally on
its bottom when so directed, as in this example, and finally issue by the

flue, and pass on to the chimney. In their course thither some portion

of their heat may be utilised for heating the air supplied, or for other

purposes. When the furnace and basin have been heated to the required

degree, the material to be fused is charged alcng with the fuel into

the chamber, and as it melts it flows by the passage into the basin.

When the fused material rises to a level higher than that of the edge of

the small basin, the scum or slag floating on its surface overflows, and
is removed by the tapping hole. The material itself, after it has been
subjected to the heat and gases in the basin for a sufficient time, is re-

moved by the tapping hole.

Thirdly. When the material is to be fused, and operated upon by heatand
gases, but not mingled with the fuel, as, for instance, in melting iron, the

mode of construction employed consists of a chamber supplied at the top,

as described in reference to the second modification, and having inclined

sides, and a bottom sloping forward to an ash pit with a closed door.

The passages and chambers are arranged in a similar manner to that in

reference to the second arrangement. The chamber is elongated, and
its bottom is made to slope gradually upwards to the flue. At various

points of this slope, doors of any convenient form are provided for the

introduction of the material to be fused. The mode of operation of this

furnace is similar to that already described, except that the material to

be operated upon, instead of being charged with the fuel in the chamber,
is supplied by the openings, and laid on the slope of the basin, the hot

products of combustion playing over it. When it is melted, it flows

down the slope to the basin, where it may be retained subject to the

heat or gases, or where iron is under treatment, it may be puddled in

the usual way, or it may be decarbonized, partially or entirely, by the

action of the gases.

It is found convenient to supply the material at the apertures, so as

to avoid, to some extent, the admission of cold air, in the following

manner :—These openings are made circular, and covered externally

with a slide or shutter, and provided with a semi-cylindrical trough, or a

half tube of sufficient length to extend across the furnace chamber, and
the charge is made with the material to be melted while it is outside of

the furnace. The slide or shutter of one of the circular openings is

then opened, and the trough is thrust through; it is then turned round

in the circular hole, and the material drops from it on to the sloping

bed of the furnace, after which the trough is withdrawn, and the slide

or shutter is closed.

Fourthly. When the material to be operated on is not to be fused,

but only heated, as for iron or steel, or other metals to be forged or

rolled, blowing glass, baking pottery, or such like operations, the fur-

nace is constructed like that represented in the third modification, but

as in this case no basin is required for receiving fused material, the bed
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of the furnace is made nearly, or quite level, and instead of circular
openings, as usual, doors are placed for admitting the material to be
heated. The action of this furnace being precisely similar to that
already described, need not further be referred to.

Fifthly. In applying this system to other purposes, such as steam
boilers or bar-heating furnaces, the fire-chamber is constructed in the
mode already described, the hot products of combustion are conducted
through the flues or tube. The fire box is divided by a diaphragm
or water-chamber into two portions. One is a chamber which is
supplied with fuel by a door at the top, and having an ash door at
the bottom, and the other chamber receives the products of com-
bustion from the former chamber through an opening or openings
formed either through the diaphragm or under the bottom edge thereof.
There is an ash door at the bottom of the chamber, having openings or
perforations controlled by a valve or shutter, by which fresh air is per-
mitted to enter the chamber, and mingle with the gases therein, so as to
complete their combustion before passing through the tubes of the
boiler.

Several other modifications or arrangements are specified, but we
deem the foregoing sufficient to illustrate the chief features of this in-
vention,

IMPROVEMENTS IN DOOR FASTENINGS.
Mark Hillary, Andover —Patent dated December 9, 1863.

This invention relates to a peculiar construction and arrangement of lock
or fastening for stable and other doors, whereby greater security against
the opening of the door by horses and cattle is obtained, combined with
strength and simplicity. According to this invention, it is proposed to
employ a bolt which slides horizontally, and has a rising and falling
motion at its inner end, which is contained within a strong lock case or
box. The under end of the lock has two notches formed therein, which
rest upon a stationary pin passing transversely through the lock case
and in some cases through the door also. The bolt is held down upon
this pin by a spring, and in order to afford facility for shooting or with-
drawing the bolt, a finger hole is made therein, or a projecting stud
may be fitted thereon, such finger hole or stud coinciding with a curved
slot or opening made in the front and back lock plates. In moving the
bolt in and out, the finger is inserted into the hole in the bolt, and the
rear end of the same is lifted slightly so as to disengage one of the
notches from the stationary pin, when the bolt may be slid outwards or
inwards as desired, and will then lock or free itself by bringing the
second notch into the pin, the bolt being locked or freed in both posi-
tions,

If desired, an additional bolt or catch may be fitted inside the lock,
acted upon by a key, whereby the main bolt may be locked or freed in
its place so as not to be capable of being opened by the finger until it
has been released or freed by the key.

_
The accompanying engraving represents a side elevation of the

improved door fastening, with one of the lock plates removed, a is the
box or casing of the lock or fastening through which extends from one
side plate, b, to the other a stationary pin or bar, c. D is the bolt
which has two notches, e, e 1

, formed on the underside or edge thereof,
such notches being made to fit into the pin, ,c, which thus holds the
bolt secure and prevents it from being shot back by pressing against the
end thereof. A finger hole, f, or a slightly projecting knob is formed in

or attached to the bolt, such hole or knob coinciding with a slot or open-
ing, g, made in one or both the lock plates, b. The object of this finger
hole or knob is to afford facility for moving the bolt in or out as required
by simply inserting the finger into the hole, or taking hold of the knob
and liftingthe rear foot of the bolt upwards, so as to clear the notch
from the pin, c, and then pushing the bolt outwards or inwards, accord-
ing as the door is to be locked or unlocked, when the bolt is permitted
to drop again, bringing the second notch into the pin, c, which will hold
it securely till it is again released as before. If preferred, a spring, h,
may bo employed for holding the bolt firmlv down upon the pin, c, as

shown. It is preferred to adopt a small supplementary lock, i, of any
good and well-known construction, to the interior of the box or casing,

a, and to make a corresponding keyhole, k, in the lock plate, u, whereby
the bolt or bolts, l (shown in dotted lines), may be shot out or in by
any ordinary key. The object of this supplementary lock is to secure
the main bolt, v, when shot out, as shown by the dotted lines. For
this purpose a small projection, m, is fitted on the upper side of the bolt,

D, the top of such projection, when the bolt, D, is shot out or locked,

coming exactly under the bolt, l, of the supplementary lock, I, and,
consequently, the main bolt, d, cannot be raised or released from the
holding pin, c, and cannot therefore be moved in any way until the bolt

of the supplementary lock has been withdrawn. It is obvious that
various arrangements of supplementary locks or catches may be em-
ployed for securing the bolt, d ; for example, the supplementary lock

may be turned in such a position that its bolt will press directly down-
wards upon the top of the main bolt, d, in which case the projection, m,

would be dispensed with, or a swivel button or catch, as shown at L,

might be employed in lieu of a lock, such button or catch being turned
so as to secure or release the bolt, d, by means of a hollow key, fitting

on to a square shank on the axis of the button. The full lines show the
position of the button when the bolt, D, is secured, and the dotted lines

its position when turned by the key, in order to release the bolt.

LAW REPORTS.
Youxo v. Fernie ; The Paraffin Oil Patent.—This case, which was

a suit by Messrs Young & Co. against Messrs Fernie, Carter & Robin-
son, seeking to restrain the defendants from infringing the letters patent
granted to Mr James Young for obtaining paraffin oil from bituminous
coals, has again come under the consideration of the Court of Chancery.
The hearing of the cause, it will be remembered, occupied Vice Chan-

cellor Stuart 33 days, and ultimately His Honour made a decree estab-

lishing the patent, and for an injunction against the defendants, and for

an account of the profits made by the defendants by their infringement,
the defendants to pay the amount of such profits to the plaintiff's. The
defendants were also ordered to pay the cost of the suit. (See ante pp. 72
and 97.)

The defendants have appealed to the House of Lords against the

decree of the Vice Chancellor ; and on the 25th of June last a motion
on their behalf was made before His Honour, that all proceedings under
the decree might be stayed pending the appeal. This motion His Hon-
our refused with costs.

On the 1st of July the motion for stay of proceedings was renewed
by the defendants, before the Lords Justices of Appeal, when, after some
discussion, the plaintiffs consented to certain terms, Disputes having
subsequently arisen between the parties as to the exact meaning of

those terms, the matter was again mentioned to their Lordships on the

19th of July, when, by consent of the plaintiffs, it was ultimately
arranged that the following order should be made on the motion :

—

The defendants to pay the plaintiffs, on or before the 1st of August
curt., £10,000 on account of costs. A royalty of threepence per gallon
to be paid by the defendants to the plaintiffs, on all the crude oil hereto-

fore made from coal by the defendants and disposed of, and upon all

crude oil made from coal on hand. The quantities of such crude oil to

be at once determined by Messrs Coleman & Co., the accountants ; the

defendants to make oath as required by the accountants, and the ac-

countants to be at liberty to inspect the books of the defendants, and
the royalties to be paid within one month after the determination, in

writing, of the accountants—such payment of royalties to be without
prejudice to an account of profits, if required by the defendants or plain-

tiffs, in case the decree be affirmed on appeal.

Defendants to be restrained by injunction during the remainder of

the term of the patent from infringing the patent.

In case the decree be reversed or varied by the House of Lords, the

plaintiffs to repay to the defendants all such sums as shall be paid to

them by the defendants under this order, as the Court shall direct.

Sir Hugh Cairns, Q.C., Mr E. K. Karslake, and Mr W. N Lawson
(instructed by Mr J. H. Johnson, of No. 47 Lincoln's Inn Fields), were
counsel for the plaintiffs. The Attorney-General (Sir Roundell Palmer).
Mr Mackeson, and Mr Downing Bruce (instructed by Messrs Tuke &
Valpy, of No. 17 Lincoln's Inn Fields), represented the defendants.

Young v. The Wareham Oil and Candle Company (Limited).

—

Before Vice Chancellor Sir John Stuart, July 14.

This was another suit instituted by Messrs Young & Co., the owners
of the Paraffin Oil Patent, against the defendants, who are a company
carrying on business at AVareham, in Dorsetshire, seeking to restrain

the defendants from manufacturing or selling any paraffin oil, or oil

containing paraffin, and paraffin made according to the invention of Mr
Young, and from otherwise infringing the plaintiffs' letters patent.

The present suit was instituted in May, 1863.
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The Vice-Chancellor having in the suit of Young v. Fernie (reported

ante, pp. 72-75) pronounced in favour of the validity of the patent, the
plaintiff now moved for an interlocutory injunction against the defend-

ants in the present suit.

Sir Hugh Cairns, Q.C., Mr E. K. Karslake, and Mr W. N Lawson
(instructed by Mr J. H. Johnson, of 47 Lincoln's Inn Fields), were
counsel for the plaintiff*. The defendants were represented by Mr
Malins, Q.C., Mr W. P. Dickins, and Mr Aston (instructed by Mr
Bell).

After some discussion, it was ultimately arranged that the motion
should stand over till the hearing of the cause, the defendants under-
taking not to use in their manufacture any Boghead mineral or any
bituminous coal till after the expiration of the patent, and the plaintiffs

to be in the same situation with regard to their right to an account of

profits against the defendants as if an injunction had been granted
against the defendants, instead of the present undertaking having been
given by them.

REVIEWS OF NEW BOOKS.

Essay on Sugar and General Treatise on Sugar Refining, as
practised in the Clvde Refineries. By Robert Niccol, Greenock.
4to., pp. 63, 27 plates. Price 7s 6d. By Post 7s lOd.

This is a thoroughly practical work by a practical man, and we doubt
not but that its pages will be attentively perused by many intelligent

readers; especially do we think so when remembering the great lack there
is of literature treating solely upon the subject our author has taken up.

In the preface to the work the author very modestly tells us that we
are not to expect excellence in its literary composition, although we
must do him the justice to say that in this respect it is superior to the
volume given us by Mr Burgh, published at four times the price of
the present work. Mr Niccol's work commences with a short though,
pithy essay on the origin, sources, and history of sugar and the
cane, finishing up with a chapter relating to the raw sugar manufacture.
It then proceeds to the more important part of the subject, namely,
that of sugar refining—treating generally its origin, rise, and progress
—which portion certainly affords much instruction and useful informa-
tion—showing clearly the great rise and progress of the sugar refining
trade of Greenock, during the last century. The author then leads us
carefully through the whole of the sugar-refiner's art, pointing out the
progressive steps in its improvement, up till the present time, which,
however, can scarcely be attributed to Mr Burgh's work ; and certainly

much may be learnt in a practical way from the description of the various
kinds of machinery, coupled with the explanatory lithograph plates. We
are extremely ready to welcome this work as a useful addition to the liter-

ature treating of the sugar manufacture, which, strange to say, even in

this book-producing age, is still left far in the lurch. We can scarcely
conclude our observations without remarking how strange it is that the
two best works on this important branch of industry should have been
given to us by men not versed in literary composition. There certainly is

a good field here for a scientific editor; however, we have the satisfaction

of knowing that so far as the subject is entered into it is treated by prac-
tical men, whose statements are no doubt, on this score, reliable. We
should recommend the author of the present work to use a little more
care in selecting a publisher— providing it undergoes a second edition.
It certainly might be a little more tastefully got up, and the lithograph,
er's part might have had more neatness expended upon it—although
far as we are from rating a book simply by its appearance, still there
is no reason why both parts might not have been better finished. The
book, we may add, is to be had only of the author, Robert Niccol,
3 East Stewart Street, Greenock.

The Exhibited Machinery of 1862. By D. E. Clarke, CE. Day &
Son, London. 1864. Royal 8vo, 447 pp.

We should wrong our own convictions, were we not to say that we con-
sider this an extremely able and valuable work, as a systematic record
of the mechanical portions of the great Exhibition of 1862, and one
which, although containing scarcely anything of a noticeable or impor-
tant character, not to be already found in our own " Record of the Ex-
hibition of 1862," which we completed nearly two years ago, neverthe-
less ought to find a place, as a work of reference, ppon the shelves of
every engineer and mechanical manufacturer. At the same time, we
should equally fail in fully expressing our views were we to conceal
how much Mr D. K. Clarke's book falls short of what we had expected
from him.

Possessed of literally unequalled opportunities for obtaining informa-
tion—by reference, by observation, by experiment—as to everything, in
the annex exhibited, and having considerable prior reputation as a me-

chanical engineer, we had just grounds for anticipating that the two years
since the Exhibition, spent in compilation, would have resulted in a
work much more completely fulfilling the avowed object of the author,
who commences his preface by stating that " this book is written for

the purpose of supplying a descriptive and critical analysis of the
machinery exhibited at South Kensington in 1862." Of criticism

worthy of the name, to those who alone want or can comprehend it on
such subjects, viz., to the scientific mechanic, there is next to none, for.

criticisms upon machinery can go but skin-deep without the aid of
analysis, and there are not half-a-dozen formulae in the book. The
criticism that does occur, is also deformed in more than one instance,
by vindications, or at least discussions, as to opinions or alleged priority

of views, personal to the author, such as that on boiler explosions, which
add nothing to human knowledge ; and in a few places we easily detect
a bias, in favour of or against a particular maker or production, that had
been more impartially avoided. This finds one example to bear out the
truth of our objection, in the remarks (and the very peculiar language
in which they are couched) made at p. 357, on Humphrey's & Tennant's
horizontal marine engines, with short connecting rods. We observe near
this the reproduction, fig. 320, p. 339, of our own diagram, fig. 234, p. 213
("Record of the Exhibition of 1862 "), comparing the relative lengths of

marine horizontal engines by different makers, without any acknowledg-
ment. Indeed, were we not precluded by the sense that it would be doubly
odious in us to institute any lengthened comparison between our own
"Record" and MrClarke's "Exhibited Machinery," we might add others
to the remark made. It was, no doubt, inevitable, that as both works
professedly describe all that was noteworthy in the exhibited machinery
—while our own took the more extended base of describing everything
noteworthy in the Exhibition, except fine art—that much must appear in

both in common ; to that we could take no exception. But we can scarcely

extend the immunity to remarks or illustrations in which the author's

line of thought has more or less obviously been directed by those of the
writers in the "Record," though nowhere that we remark noticed or

acknowledged.
Probably the most notable passage in the work in the way of criticism

(mixed with personal controversy) is that at p. 375 et seq., in which the

performance and relative duty of the Easton and Amos (or Appold),
and of the Gwynne centrifugal pumps, are discussed.

This is not the place at the requisite length to produce the conviction

of our readers, one way or the other, to go into the question of curved
versus straight arms, or into what may be the actual duty of each and
any centrifugal pump—we hope to do so in this Journal ere long—but
we cannot permit our notice of Mr Clarke's book to close without ex-

pressing our surprise that he, or any competent and scientific mechanic,
should for an instant imagine it possible to arrive at any trustworthy
conclusion whatsoever as to the duty of those pumps, by the methods
which he appears to have employed, and upon the validity of which he
unconditionally expresses his reliance. Those who know how empirical

and inexact our hydraulic science still is—beyond the range of the very
simplest and most elementary cases—will know how deceptive, under
the best of circumstances, must be any determination of duty based
upon a calculated volume of water raised to a measured height. But
in the conditions here in question, where the volume is calculated upon
an assumed co-efficient, applied to a highly irregular form of overflow, or

weir, with divergent lines of discharge, and where even the height to

which the fluid has been raised is a matter of little better than assump-
tion—where, in fact, the conditions are so full of variables, and compli-

cated with divers matters that are not, indeed cannot, be taken into

calculation at all, we feel certain that every capable master of hy-
draulic science would join with us in the verdict, that any conclusions

resting on such foundations are wholly untrustworthy. They are pre-

cisely of the same character as those by which a certain turbine in the

Exhibition of 1862 was duly vouched as capable of returning a duty of 89
or 90 per cent, of the theoretic power of the fall. We attribute nothing
but perfect good faith to Mr Clarke in his calculations as to centrifugal

pumps, though totally disbelieving in the truth to nature, of his conclu-

sions ; but any man who starts a calculation of hydraulic duty, with an
assumed co-efficient of discharge, and an assumed head at which dis-

charged, must in the end come to results that remind one of the

French theory-maker of the last century, to whom it was objected that

his theory did not square with facts, the particulars of which he pro-

bably did not wish to hear, and who rejoined—"Pardon, Monsieur ! tell

me the facts that I may reconcile them to my theory."

In the earlier parts of the work, which refer to that branch of mechan-
ical engineering in which Mr Clarke is understood to have himself had
his most extensive experience—viz, those which treat of locomotive

engines, railway carriages and wagons, permanent way, and fixed

railway plant, we desire to express the unqualified praise that the

descriptive matter deserves.

The classification of the machine tools by the places where they were
made—as Manchester tools, Leeds tools, London tools, &c.—seems to

us devoid of advantage, and, as a method of division, is at once inade-

quate and unscientific. Tools are obviously best classified by the char-
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acter of the work they perforin at the point of action, as those of, circular

or right line section, of abrasion, ofpercussion, &c, &c.

As regards the externals of the volume nothing can be said but what

is commendatory, and worthy of the publishers' fame. The large,

handsome, and tastefully-bound volume, is on good paper, clearly

printed, enriched with great numbers of woodcuts, and by several very

nice outline folded engraved plates, generally, though not always, illus-

trating one or other of the more important and deserving objects of the

Exhibition annex.

Military Bridges, with Suggestions for Expedients, &c, and Designs
for Tressel and Truss Bridges for Military Railways ; adapted espe-

cially to the United States Service. By Hermann Haupt, A.M.,
Civil Engineer. 8vo, 310 pages, and 69 Copperplates. New York

:

Van Nosteand. 1864.

A ponderous big book, with a rather strong smack of bookmaking for

Government consumption about it, and with very little that appears to

us novel, or that can sustain, much less exalt, the reputation as a scien-

tific bridge engineer which the author acquired by his work on the

general theory of bridge construction, now some years published. A
great deal of the matter given, and, we must assume, supposed by the

author as quite original, and for the first time given to the world, is to

be found in French and German military text books, in one shape or

another, and generally in a much more condensed and readily appli-

able one.

In the table given at pp. 55 and 56, of the force required to draw out

tenpenny nails from various timbers, the author appears quite uncon-
scious that he was anticipated in English, by the late Mr Bevan, many
long years ago. A rather large proportion of the book is made up of

general " Yankee notions' 1

of a mongrel sort, between those of a military
engineer and of a locomotive mechanic; and certainly the "dodges"
are often of a singularly clumsy and unhappy character, and such as, if

part of " the practice of the service "of the Northern States, might in part

account for their uniform military ill success. Take the following as

an example. Our curiosity having been excited in the table of contents
by the promising recipe " To render Locomotives Unfit for Service," we
turned to it, and at p. 125 we find the following oracle:—"The most
expeditious mode would be to fire a cannon ball through the boiler

:

this damage could not be repaired without taking out all the flues "

!

We should agree to the last conclusion, were we not under the appre-
hension that a considerable portion of the flues—i.e., tubes—would have
taken themselves out along with the departing cannon ball.

We are ourselves slow-going Englishmen, as hopeless as we are
unambitious of imitating or attaining the '"cuteness" of Yankee tactics

in any way. To our dull souls, it would seem that taking off and
destroying the cylinder bottom covers, the regulators and safety valves,

and, if a little more time were to spare, removing one or both pistons,
and the alternate or both connecting rods, and hiding or destroying
these—would, without useless mischief, effectually and for a good while
disable any locomotive. But perhaps this absence of wanton mischief
may be at present an objection in American military eyes. The latter

third of the book, we should mention, is very nearly transcribed from
the late Sir Howard Douglas's work on military bridges, and thus con-

stitutes the best part of the work.

The Orthogonal System op Hand railing, with Practical Illustrations

of the Construction of Stairs. By Joshua Jeays. 8vo. Second
Edition. Simpkin & Marshall, London. 1864.

A very elegant, useful, and thoroughly practical little book, intended to

point out, and correct by the use of a better method, the erroneous
"application by no less an authority than the late Peter Nicholson, of
the section of a cylinder to the construction of the face moulds for a
hand-rail." The author's method was laid before the Society of Arts,
and he was awarded for it their large silver medal. The subject, which
belongs to the highest and most difficult branch of geometric joinery, is

one so wholly technical that we must avoid attempting any abstract.
The work is one that should be in the hands of every student or

practician of architecture, as well as of every practical joiner or builder.

CORRESPONDENCE.

We do not hold ourselves responsible for the views or statements of our
Correspondents.

(Editor of Practical Mechanics Journal.)

HOT-AIR AND GAS CONJOINTLY TO RAISE BALLOONS.
I purpose having a vulcanized silk balloon, half filled with gas, and then

to blow hot air through an aluminum heater by a fan bellows situated

in the car at safety distance. By expanding the gas we would rise, and
by decreasing the temperature the balloon would descend. This gas
would do an indefinite number of times. At present the letting off of

gas is reprehensible. Respectfully,

C. M. Dick, Cardiff.

July, 1864.
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ON A MAGNETIC EXPERIMENT.
By John Tyndall, Esq., F.R.S., M.R.I.

There are two words which are very often employed in scientific

writings—matter and force. The definition of each involves the con-
ception of the other. We know nothing of force save through its

operations upon matter, and we know nothing of matter save through
the manifestations of its force. The characteristics of any force must
be sought in the material ohanges which it is competent to produce.

Some years ago I felt a great interest in the subject of magnetism, and
in those years I devised an apparatus to enable me to investigate

certain mechanical effects which accompany the act of magnetization.

I wished to apply this apparatus to diamagnetic bodies as well as
paramagnetic ones.—to bodies such as bismuth, as well as to bodies
such as iron. I intend this evening to show you the action of this

instrument, and to give, if I can, some explanation of the experiments
of others which have been confirmed by my own.

Let us pass quickly in review the excitation of this wonderful
power of magnetism. Here is a strong horseshoe magnet set upright,

and here is a bent bar of steel, whose arms are the same distance apart

as those of the horseshoe magnet. I draw the bent steel bar over the

ends, or the poles, as they are called, of the magnet. It suddenly
obtains the power of attracting this iron keeper and holding it fast.

I reverse the stroke of the steel bar : its virtue has now disappeared

;

it is no longer competent to attract the keeper. I continue the stroke

of the steel bar in the last direction, and now it is again competent to

attract the iron : thus I can at will magnetize and demagnetize this

bent piece of steel.

Here is a fine permanent magnet constructed by Logeman of
Haarlem, and competent to carry a great weight. Here, for example,
is a dish of iron nails which it is able to empty. At the other side of

the table you observe another mass of metal, bent like the Logeman
magnet, but not, like it, naked. This mass, moreover, is not steel,

but iron, and it is surrounded by coils of copper wire. It is intended
to illustrate the excitement of magnetism by electricity. At the

present momeDt this huge bent bar is so inert as to be incapable of

carrying a single grain of iron. I now send an electric current

through the coils that surround it, and its power far transcends that

of the steel magnet on the other side. It can carry fifty times the

weight. It holds a 56lb. weight attached to each of its poles, and it

empties this large tray of iron nails when they are brought sufficiently

near it. I interrupt the current : the power vanishes, and the nails

fall.

Now the magnetized iron cannot be in all respects the same as the
unmagnetized iron. Some change must take place among the mole-
cules of the iron bar at the moment of magnetization. And one
curious action which accompanies the act of magnetization I will now
try to make sensible to you. Other men laboured, and we are here
entering into their labours : the effect I wish to make manifest was dis-

covered by Mr Joule,* and was subsequently examined by MM. De la

Rive, Wertheim, Marian, Matteucci, and Wartmann. It is this. At
the moment when the current passes through the coil surrounding the
electro-magnet, a clink is heard emanating from the body of the iron,

and at the moment the current ceases a clink is also heard. In fact,

the acts of magnetization and demagnetization so stir the atoms of the
magnetized body that they, in their turn, can stir the air and send
sonorous impulses to our auditory nerves.

• The sound, I find, was first noticed by Mr Page.—J. T., 161h June.
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I have said that the sounds occur at the moment of magnetization,
and at the moment when magnetization ceases ; hence, if 1 can devise

a means of making and breaking in quick succession the circuit

through which the current flows, I can obtain an equally quick

succession of sounds. I do this by means of a contact-breaker which
belongs to a Ruhnikorff's induction coil. Here is a monocbord, and a
thin bar of iron stretches from one of its bridges to the other. This
bar is placed in a glass tube, which is surrounded by copper wire. I

place the contact-breaker in a distant room, so that you cannot hear

its noise. The current is now active, and every individual in this large

assembly hears something between a dry crackle and a musical sound
issuing from the bar in consequence of its successive magnetization and
demagnetization

.

Hitherto we have occupied ourselves with the iron which has been
acted upon by the current. Let us now devote a moment's time to the

examination of the current itself. Here is a naked copper wire which
is quite inert, possessing no power to attract these iron tilings. I send
a voltaic current through it ; it immediately grapples with the filings,

and holds them round it in a thick envelope. I interrupt the current,

and the filings fall. Here is a compact coil of copper wire which is

overspun with cotton to prevent contact between the convolutions.

At present the coil is inert ; but now I send a current through it : a
power of attraction is instantly developed, and you see that it is com-
petent to empty this plate of iron nails.

Thus we have magnetic action exhibited by a body which does not
contain a particle of the so-called magnetic metals, the copper wire
is made magnetic by the electric current. Indeed, by means of a
copper wire through which a current flows we may obtain all the

effects of magnetism. I have here a long coil, so suspended as to be
capable of free motion in a horizontal direction : it can move all round
in a circle like an ordinary magnetic needle. At its ends I have
placed two spirals of platinum wire which the current will raise to

brilliant incandescence. They are glowing now, and the suspended
coil behaves in all respects like a magnetic needle. Its two ends show
opposite polarities : it can be attracted and repelled by a magnet, or by
a current flowing through another coil; and it is so sensitive that the
action of the earth itself is capable of setting it north and south.

There is an irresistible tendeney to unify in the human mind ; and,
in accordance with our mental constitution, we desire to reduce pheno-
mena which are so much alike to a common cause. Hence the concep-
tion of the celebrated Ampere that a magnet is simply an assemblage
of electric currents. Round the atoms of a magnet Ampere supposed
minute currents to circulate incessantly in parallel planes ; round the
atoms of common iron he also supposed them to circulate, but in all

directions—thus neutralizing each other. The act of magnetization
he supposed to consist in the rendering of the molecular currents
parallel to a common plane, as they are supposed to be in a permanent
magnet.

This is the celebrated theory of molecular currents propounded by
Ampere. You observe it consists in the application of conceptions
obtained from sensible masses of matter to insensible or atomic masses.
Let us follow out this conception to what would appear its legitimate

consequences. I have said that we obtain both attractions and repul-

sions from electric currents : all these effects are deduced from one law,

which is, that electric currents flowing in the same direction attract each
other, while, when they flow in opposite directions, they repel each other.

Let me illustrate this law rapidly. Here are two flat coils suspended
facing each other, and about eight inches apart. I send a current
through both, causing it to flow through them in the same direction

;

the coils instantly clash and cling together in virtue of their mutual
attraction. I now reverse the current through one of them, and they
fly a yard asunder, in virtue of their mutual repulsion. And now one
of them twists its suspending wire so as to turn its opposite face to the
other coil ; the currents are now again in the same direction, and the
coils clash and cling as in the first instance. Imagine, then, our
molecular currents flowing round the atoms of this iron bar in planes
perpendicular to the length of the bar. From the law just enunciated
we should infer the mutual attraction of those currents ; and from this
attraction we should be. disposed to infer the shortening of the bar at the
moment of magnetization. Here, for example, is a coil of copper wire
suspended vertically ; the end of the coil dips into this little basin of
mercury. From a small voltaic battery behind I send a current through
the coil; and, because it passes in the same direction through all its

convolutions, they attract each other. The coil is thereby shortened

;

its end quits the mercury with a spark ; the current ceases ; the wire
falls by its own gravity ; the current again passes, and the wire
shortens as before. Thus you have this quick succession of brilliant *
spark3 produced by the shortening of the wire and the interruption of
the current as it quits the mercury.

Is it a fact, then, that an iron bar is shortened by the act of mag-

* Rendered brilliant by the introduction of a coil of wire an'l a core of soft iron into
the circuit

netization ? It is not. And here, as before, we enter into the labours
of other men.
Mr Joule was the first to prove that the bar is lengtliened. Mr Joule

rendered this lengthening visible by means of a system of levers and
a microscope, through which a single observer saw the action. The
experiment has never, I believe, been made before a public audience

;

but the instrument referred tof at the commencement of this lecture
will, I think, enable me to render this effect of magnetization visible
to everybody present.

Before you is an upright iron bar, two feet long, firmly screwed into
a solid block of wood. Sliding on two upright brass pillars is a por-
tion of the instrument which you see above the iron bar. The essential
parts of this section of the apparatus are, first, a vertical rod of braS3,
which moves freely and accurately in a long brass collar. The lower
end of the brass rod rests upon the upper flat surface of the iron bar.

To the top of the brass rod is attached a point of steel ; and this point
now presses against a plate of agate, near a pivot which forms the
fulcrum of a lever. The distant end of the lever is connected, by a
very fine wire, with an axis on which is fixed a small circular mirror.
If the steel point be pushed up against the agate plate, the end of the
lever is raised ; the axis is thereby caused to turn, and the mirror
rotates. I now cast a beam from an electric lamp upon this mirror ; it

is reflected in a luminous sheaf, fifteen or sixten feet long, and it strikes

our screen, there forming a circular patch of brilliant light. This beam
is to be our index; it will move as the mirror moves, only with twice
its angular velocity ; and the motion of the patch of light will inform
us of the lengthening and shortening of the iron bar.

I employ one battery simply to ignite the lamp. I have here a
second battery to magnetize the iron bar. At present no current is

passing. I make the circuit, and the bright image on the screen is

suddenly displaced. It sinks a foot. I break the circuit : the bar
instantly shrinks to its normal length, and the image returns to its first

position. I make the experiment several times in succession : the
result is always the same. Always when I magnetize, the image
instantly descends, which declares the lengthening of the bar ; always
when I interrupt the current, the image immediately rises. A little

warm water projected against the bar causes the image to descend
gradually. This, I believe, is the first time that this action of mag-
netism has been seen by a public audience.

I have employed the same apparatus in the examination of bismuth
bars ; and, though considerable power has been applied, I have hitherto

failed to produce any sensible effect. It was at least conceivable that
complementary effects might be here exhibited, and a new antithesis

thus established between magnetism and diamagnetism.
No explanation of this action has, to my knowledge, been offered :

and I would now beg to propose one which seems to be sufficient. I

p'ace this large flat magnet upon the table ; over it I put a paper
screen ; and on the screen I shake iron filings. You know the beauti-

ful lines in which those filings arrange, themselves—lines which have
become classical from the use made of them in this Institution

; for they
have been guiding-threads for Faraday's intelligence while exploring the
most profound and intricate phenomena of magnetism. These lines in-

dicate the direction in which a small magnetic needle sets itself when
placed on any of them. The needle will always be a tangent to the
magnetic curve. A little rod of iron, freely suspended, behaves exactly
like the needle, and sets its longest dimension in the direction of the
magnetic curve. In fact, the particles of iron filings themselves are
virtually so many little rods of iron, which, when they are released from
the friction of the screen by tapping, set their longest dimensions along
the lines of force. Now, in this bar magnet the lines of force run along
the magnet itself, and, were its particles capable of free motion, they
also would set their longest dimensions parallel to the lines of force

—

that is to say, parallel to the length of the magnet. This, then, is the
explanation which I would offer of the lengthening of the bar. The bar
is composed of irregular crystalline granules ; and, when magnetized,
these granules tend to set their longest dimensions parallel to the axis

of the bar. They succeed, partially, and produce a microscopic
lengthening of the bar, which, suitably magnified, has been rendered

visible to you. %
Perhaps you do not see the magnetic curves from your present posi-

tion, but I will enable you to see them. I have here an electric lamp
turned on its back, and from it a vertical cylinder of light now issues.

Over the aperture of the lamp I place two small bar magnets, enclosed

between two plates of glass. The vertical beam is received upon a

looking-glass which reflects it on to the screen. In the path of this

reflected beam I place a lens, and thus obtain upon the screen a magni-
fied image of the two small bar magnets. And now I sprinkle this

fine iron sand on the plate of glass, and you see bow it arranges itself

under the operation of the magnets. A most beautiful display of the

t Very skilfully constructed by Mr Becker.

X My assistant, Mr Barrett, has just drawn my attention to a paper by M. De la

Rive in which this explanation is given. To him, therefore, belongs the entire credit of
it.—J. T., June IC

I
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magnetic curves is now before you. And you observe, when T tap tbe

glass, how the particles attach themselves by their ends, and how the

curves close in upon each other. They try to attach themselves thus

and close thus up in the solid iron bar: the consequence is that the

longitudinal expansion is exactly counterbalanced by the transverse

contraction, so that the volume of the bar remains unchanged.

But can we not bring a body with moveable particles within an

electro-magnetic coil? We can; and I will now, in conclusion, show

you an experiment devised by Mr Grove, which bears directly upon this

question, but the sight of which, I believe, has hitherto been confined

to Mr Grove himself. At all events, I am not aware of its ever having

been made before a large audience. I have here a cylinder with glass

ends, and it contains a muddy liquid. This muddiness is produced by

the magnetic oxide of iron which is suspended mechanically in

water. Round the glass cylinder I have coiled five or six layers of

covered copper wire ; and here is a battery from which a current can be

sent through the coil. First of all, I place the glass cylinder in the path

of the beam from our electric lamp, and, by means of a lens, cast a

magnified image of the end of the cylinder on the screen. That image

at present possesses but feeble illumination. The light is almost ex-

tinguished by the suspended particles of magnetic oxide. But, if what

I have stated regarding the lines of force through the bar of magnetized

iron be correct, the particles of the oxide will suddenly set their longest

dimensions parallel to the axis of the cylinder, and also in part set them-

selves end to end when the current is sent round them. More light

will be thus enabled to pass ; and now you observe the effect. The mo-
ment I establish the circuit the disc upon the screen becomes luminous:

I interrupt the current, and gloom supervenes ; I re-establish it, and we
have a luminous disk once more.
The apparatus, as I have stated, was really invented to examine

whether any mechanical effect of this kind could be detected in diamag-
netic bodies; but hitherto without result. And this leads me to remark on
the large ratio which the failures of an original inquirer bear to his suc-

cesses. The public see the success—the failure is known to the inquirer

alone. The encouragement of his fellow-men, it is true, often cheers

the investigator and strengthens his heart; but his main trials occur

when there is no one near to cheer him, and when, if he works aright,

he must work for duty and not for reputation. And this is the spirit in

which work has been executed in this Institution, by a man who has,

throughout his life, turned a deaf ear to such allurements as this age
places within the reach of scientific renowu ; and it behoves every friend

of this Institution to join in the wish that that man's spirit may continue

to live within its walls, and that those who come after him may not

shrink from his self denial while endeavouring to merit a portion of his

fame.

ROYAL SOCIETY.
Jdne 16.— General Sabine, President, in the chair. Dr Biinton, Prof. Boole, Mr T.

Grubb, Sir C. Locock, and Mr N. Wood were admitted into the Society —The following

papers were read : " Inquiries into the National Dietary," by Dr E. Smith—"Varieties
in Human Myology," by Mr J. Wood.—" Researches on Isomeric Alkaloids," by Mr C.

G. Williams.—" On Complex Binary Quadratic Form3," by Prof. H. J. S. Smith.

—

"Indications of the Paths taken by the Nerve Currents as they traverse the Caudate
Nerve Cells of the Spinal Cord and Encephalon," by Dr L. S. Beale.—"On the

Synchronous Distribution of Temperature over the Earth's Surface," by Mr H. G.

Hennessy.—"Experimental Researches on Spontaneous Generation," by Dr G. W.
Child.—" On Organic Substances artificially formed from Albumen," by Mr A. II.

Since, jun.—" On a Colloid Acid, Normal Constituent of Human Urine," by Dr W.
Marcet —"Further Observations on the Amyloid Substance met with in the Animai
Economy," by Dr R. M'Donnel).—" Description of a new Mercurial Gasometer and Air-

Pump," by the Rev. Dr Robinson-—" On a new Series of Bodies in which Nitroscn is

substituted for Hydrogen," by Mr P. Griess —"On tbe Distal Communication of the

Blood Vessels with the Lymphatics, and on a Diaplasmatic System of Vessels," by Dr
T. A. Carter.—" A Table of the Mean Declination of the Magnet in each Decade, from
Jan. 1858 to Dec. 1863. derived from the Observations made at the Magnetic Observa-
tory, Lisbon," by Scnhor da Silva—"On the Microscopical Structure of Meteorites,"
by Mr H. C. Sorby.—" Further Inquiries concerning (he Laws and Operation of
Electrical Force," by Sir W. S. Harris.—" On the Temperament of Musical Instruments
with Fixed Tones," and " On the Physical Constitution and Relations of Musical
Chord?," by Mr A. J. Ellis.—" On the Properties of Silicic Acid and certain other
Colloidal Substances," by Mr T. Graham.—" On the Functions of the Cerebellum," by
Dr Dickinson.—"On the Reduction and Oxidation of the Colouring Matter of the
Blood," by Prof. Stokes.— 'Aerial Tides," by Mr P. A. Chase.—** Contributions
towards the History of the Colouring Matters derived from Coal Tar," by Dr Hofmann.—" New Observations upon the Minute Anatomy of the Papillae of the Frog's Tongue,"
by Dr Beale.

ROYAL INSTITUTION.
April 29.—Sir Henry Holland, Bart., V.P., in the chair.—"On the Classification of

the Elements in Relation to their Atomicities," by Prof. A. W. Williamson.

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOILER EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REPORT.
The last Ordinary Monthly Meeting of the Executive Committee of this Asso-

ciation was held at tbe Offices, 41 Corporation Street, Manchester, on Tuesday,
June 28th, 1864, Hugh Mason, Esq., Vice-President, in the chair, when Mr L. E.
Fletcher, chief engineer, presented, his Report, of which the following is an
abstract :

—

" During the last month 272 engines have been examined, and 419 boilers, 22 of

the latter being examined specially, and one of them tested with hydraulic pres-
sure. 01 the boiler examinations, 3G1 have been external. 8 internal, and 47
thorough. In the boilers examined, 154 defects have been discovered, 2 of them
being dangerous. Of some of the defects enumerated a few particulars may be
given :

—

" Fracture.—The two cases given in as dangerous, as well as two which were
serious, occurred at the seams of rivets at the bottom of externally-fired boilers.
The double thickness of plate at the overlap of these boilers appears to bo unable
to stand the duty assigned to it, and cracks, in consequence, start from the rivet
holes. These cracks are not confined to the outer overlap, but frequently run
from rivet hole to rivet hole in the inner one, and thus so weaken the plate that
the boiler rends in two.
"Another case of fracture took place at the crown of a furnace tube of an inter-

nally-fired boiler, in consequence of strengthening hoops having been added with-
out intermediate ferules. It should be specially noted, that though such cracks
iu the furnace crown of an internally-fired boiler may entail the expense of repair,
there is no danger, as with those at the bottom of an externally-fired boiler, of
their leading to explosion.

"Corrosion: External.—The four cases given as dangerous all occurred in
internally-fired boilers, and were only discovered on going up the external brick-
work flues, which shows the importance of "Thorough Examinations." One of
these boilers was set upon a mid-feather, and found to be corroded throughout a
considerable portion of its seating; while the plates of another differently set
proved to be eaten away to the thickness of one-thirty-second of an inch where
concealed by the front cross wall

"Grooving: Internal.—Three of the cases are worth remark. Grooving is

very constantly met with encircling the furnace mouth angle-irons at the front
end plate3 of internally-fired boilers, but in two of the instances in question it

attacked three or four of the transverse seams of rivets at the crown of the farnace
tubes, completely undermining the overlap of the plate ; while, in the third in-
stance, the grooving occurred at the ring seams at the bottom of the shell, and at
tbe immediate vicinity of the feed inlet, showing the contraction of the metal
produced by the too local entrance of the water, and the consequent importance
of dispersing it by means of a perforated pipe.

" Pressure Gauges out of ORnER.—In one case the pressure gauge proved to
be 121b fast, and in another 191b slow, which latter is of more importance. In
every case indicator taps should be fixed, so that the accuracy of these gauge b

may be tested, otherwise, when slow, they may sometimes become a source of
danger.

Explosions.

"The particulars of Nos. 12, 13, and 15 explosions, which were postponed from
the last monthly report, may now be given. None of the boilers in question were
under the inspection of this Association ; while they have all been personally
examined since their explosion, and the cause of the occurrence investigated.

" No. 12 explosion, resulting in the death of one person, and in serious injury to
another, occurred at an ironworks to a plain cylindrical egg-ended boiler, fired
externally, and not under the inspection of this Association.

14 The boiler was one of a series of five connected together, and working side by
side, being No. 4 from the left hand.

" It had rent into eleven fragments, which were scattered in every direction, one
of them being thrown to a distance of 200 yards. The character of these rents was
peculiar. They were by no means confined to the lines of rivets, but had run
through the solid plates entirely regardless of them, in many cases continuing for
several feet within a few inches of the overlaps, and though so near, yet without
running into them, but continuing in a straight line parallel to them. Indeed,
there was scarcely a line of rivets disturbed, and some of the smaller fragments
were torn out of the heart of the larger plates without a single rivet upon them.

" The boiler had been originally plated longitudinally, but on the seams over the
fire giving way some time since, it had been repaired with three widths of plate
laid transversely. These plates, which were 8 feet wide each, extended to a short
distance behind the fire bridge, and it was at the ring seam of rivets that con-
nected the new plating laid transversely, with the old laid longitudinally, that the
primary rent occurred, and which it will be seen was situated, as is so usual in
these cases, near to the bridge and at the bottom of the boiler; while the anoma-
lous manner in which the boiler had rent was due to the combination of the
transverse and longitudinal modes of plating.

" No. 13 explosion took place at a colliery. In this instance three persons were
killed, and three others injured; while the boiler, which was not under the in-
spection of thiB Association, was the outer one of a Beries of three, and, as in the
case of the previous explosion, was of a plain cylindrical egg-ended construction,
and externally-fired. The boiler, which was plated longitudinally throughout, was
32 feet long, 6 feet 6 inches in diameter, and made of plates three-eighths of an
inch in thickness, the pressure of steam being 351b per square inch.

" No. 15 explosion, by which one man was killed, was due to the collapse of the
combustion chamber of a boiler of the double furnace or breeches class, working
at a flour mill, and which was not under the inspection of this Association.
" The boiler was the left hand one of a series of threo, the shell being 7 feet in

diameter and 2G feet 6 inches long ; while the diameter of the furnaces was 2 feet
9 inches, and that of the flue 8 feet 3 inches ; the length of the combustion cham-
ber being 4 feet 6 inches, tbe thickness of the plates three-eighths of an inch, and
the steam pressure 4Mb. The boiler had been built by a first-class maker, and the
quality of the material as well as the character of the workmanship appeared to be
good throughout.

" The rush of steam and water from the rent in the combustion chamber drove
the boiler about 6 feet forward into the firing space, and although the other boilers
remained unmoved, yet the steam pipe connections to them were broken.

" The collapse of tbe combustion chamber had taken place, not at the crown but
at the underside, and this arose from the fact, that while the crown was stiffened
with roofing stays, assisted by tie rods connected to the shell of the boiler, the
bottom of the combustion chamber was comparatively unstayed, having but a
single angle iron running longitudinally on the centre line, in addition to a small
gusset on each side. •

" These breeches or combustion chambers have already proved a very fruitful
source of explosion, and it is important that any steam users, who are employing
boilers of this construction, should have these chambers stayed with vertical water
tubes, which act as internal columns or struts, and thus prevent the top and bottom
plates of the chamber coming together; while, in addition, it iB frequently, if not
always desirable, that the flue should be encircled with an angle iron hoop just at
the waist or termination of the breeches piece. In some cases, where the pressure
is low, this hoop of itself would be sufficient, and under many circumstances
would perhaps be more easily obtained than the water tubes. Had these precau-
tions been adopted in the boiler under consideration, the collapse of the breeches
or combustion chamber, and the consequent explosion, would have been prevented.

" The following is the tabular statement of explosions for the present month :

—
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"Tabulae Statement of Explosions

From May 2Sth, 1S64, to Jane 24th, 1864, Inclusive.

Progressive
No. for 1864.

Date. GENERAL DESCRIPTION OF BOILES.
Persons
Killed.

Persons
Injured.

Total.

IS

17

May 80.

June 13. Plain Cylindrical Egg-ended,
Externally fired

Total,

3 1 4

3 1 4

w No. 15 explosion occurred to the boiler of a locomotive engine while attached

to a passenger train, jnst after it had stopped at a railway station. The engine
was of the ordinary type for passenger traffic, and built in the year 1819. It was
not under the inspection of this Association. Fortunately, no one was injured by
the explosion, and the damage done to the station inconsiderable.
" Xo. 1" explosion.—The scene of this explosion has been personally visited, and

the ruptured boiler examined ; but the investigation of all the circumstances not
being completed in time to admit of the particulars being given in the present

report, they are deferred until the next."

INSTITUTION OF CIVIL ENGINEERS.

The Council of the Institution of Civil Engineers have awarded She following

Premiums:

—

1 A Telford Medal, and the Manby Premium, in bonks, to George Henry Phipps, M.
Inst C.E , for bis Paper " On the Resistance to Bodies passing through Water."
*± A Telford Premium, in books, to John Baldry Redman, M. Inst. C.E., for his

Paper on " The East Coast, between the Thames and the Wash Estuaries."

3. A Telford Medal, and a Telford Premium, in books, to William Lloyd, M. Inst.

C.E., for his "Description of the Santiago aud Valparaiso Railway, Chile, South
America ; with remarks upon resistances from curves on railways, and upon coal

burning locomotives."
*i. A Telford Premium, in books, to William Parkes, M. lust. C.E., for his

" Description of Lighthouses lately erected in the Red Sea."

5. A Telford Medal, to M. Pernolet, (of Paris) for bis Paper " On the means of

utilizing the products pf the Distillation of Coal, so as to reduce the price of Coke;
with descriptions of the Ovens, and of the best processes in use in Great Britain and on
the Continent, In the Manofacture of Coke."

6. A Watt Medal, and a Telford Premium, in books, to Thomas Sopwith, Junior,
Assoc Inst. CE, for his Paper "On the Actual State of the Works on the Mont
Cenis Tunnel, Victor Emmanuel Railway, and Description of the Machinery employed,"

•7- A Watt Medal, to William Bridges Adams, for his Paper " On the Impedimental
Friction between Wheel Tires and Rails, with plans for Improvement."

8. A Watt Medal, to James Cross, for his Paper " On the Structure of Locomotive
Engines for ascending Steep Inclines, especially when in conjunction with Sharp Curves
on Railways."

*9. A Telford Premium, in books, to John Mortimer Heppel, M. Inst C.E., for his
Paper: " On the Closing of Reclamation Banks."

10. A Telford Premium, In books, to George Rowdon Bqrnell, F.G S-, for his Paper
" On the Machinery employed in sinking Artesian Wells on the Continent."

•Have previously received Telford Medals.

GEOLOGICAL SOCIETY.

Jcxe 22 —W. J. Hamilton, Esq , President, in the chair.—T. C. Gregory, J. Hamil-
ton, E. Langdon, and G. Paddisen, Esqs., were elected Fellows; M. Bosquet, M. J.

Desnoyars, and Dr C. Martins, were elected Foreign Correspondents.—The following
communications were read:—"On the Fosslliferous Rocks of Forfarshire and their

Contents," by J. Powrie, Esq.—" On the Reptiliferous Rocks and Foot-print Strata of
the North-east of Scotland," by Professor U. Harkness.—" On some Bone and Cave
Deposits of the Reindeer-period in the South of France," by J. Evans, Esq.—" On the
Carboniferous Rocks of the Donetz and the Granite-gravel of St Petersburg," by Pro-
fessor J. Helmersen —" On a supposed Deposit of Boulder-clay in North Devon," by G.
Maw, Esq.,—" On the former existence of Glaciers in the High Grounds of the South of
Scotland," by J. Young, M.D.,—"On the Formation and Preservation of Lakes by
Ice-action." by T. Belt, Esq., —"A Sketch of the Principal Geological Features of
Hobart, Tasmania," by S. H. Winlle, Esq.

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

The Thirty-fourth meeting of the British Association for the Advancement of
Science will commence in Bath on Wednesday, the 14th September, 1864, under the
Presidency of Sir Charles Lyell, M.A., LL.D., D.C.L., F.R S., and the following are the
arrangements for the meeting :—
The General Committee will meet on Wednesday, the I4th of September, at 1 p.m.,

for the election of sectional officers, and the despatch of business usually brought before
that body. On this occasion there will be presented the report of the Council, embody-
ing their proceedings daring the past year. The General Committee will meet after-
wards by adjournment. The first general meeting will be held on Wednesday, the 14th
cf September, at 8 p.m., when the President will deliver an address; the concluding
meeting on Wednesday, the 21st of September, at 3 p.m , when the Association will be
adjoorned to its next place of meeting. At two evening meetings, which will take place
at 8 p.m., discourses on certain branches of science will be delivered. There will also
be other evening meetings, at which opportunity will be afforded for general conversa-
tion among the members. The Committee of Sections will meet daily, from Thursday,
the 15th of September, to Wednesday, the 21st of September, inclusive, at 10 a.m

]

precisely. The Sections will meet daily, from Thursday, the 15th Qf September, to
Tuesday, the 20th of September, inclusive, at 11 a.m., precisely. Reports on the pro-
gress of science, and of researches entrusted to individuals and committees, and other
communications intended for presentation to the Sections, are expected to be forwarded
in letters addressed to the Assistant-General Secretary, at Bath, previously to the
meeting, accompanied by a statement whether the author will he present, and on what
day, so that the business of the Sections may be satisfactorily arranged. The reports
complete, and concise abstracts of other communications, are to be delivered to the
Secretaries of the Sections before which they are read, previously to the close of the
meeting, for publication in the Transactions. As the reports on Science may be
interesting to more Sections than the one which originally called for them, it is desirable

Xo. 197.—Vol. XVIT.

that the authors should be prepared to furnish the means of reading them In any other
Section at the request of the-President and Secretaries of that Section. The fallowing
are the titles of the Sections to which communications may be presented :—Section A.
Mathematics and Physics. B. Chemistry aud Mineralogy, including their applications
to Agriculture and the Arts. C. Geology. D. Zoology and Botany, including Physio-
logy. Sub-Section D. E. Geography and Ethnology. F. Economic Science and
Statistics. G. Mechanical Science.
At the first meeting of the General Committee it will be proposed by Dr Hunt,

" That Section E. shall include Geography, Ethnology, and Anthropology." An Index
to the volumes of Reports of the British Association, from 1831 to 1860, is printed, and
will be issued to those members who have subscribed for it, at 12s., carriage included.

ROYAL GEOLOGICAL SOCIETY OF IRELAND.
There was a general meeting of the Society in the Maseum Building, Trinity

College, on the 8th of June. The chair was taken by the Rev. Professor Hanghton,
V.P., R.G.S.I. The minutes having been read and confirmed, and the donations
received, the Secretary read Mr Harte's paper "On the Physical Features of the
County of Donegal," The writer alluded to the attention which the geology of
Donegal had received from this society, the British Association, &c, and proceeded
to describe the result of some investigations of his into several interesting points
connected with the physical features of the country, particularly with its history
during the glacial period, to which much of the present striking scenery was due.
The county was bo intersected by estuaries that no part of it was twelve miles
from the reach of tide. The principal mountain range ran from south to north,
and there met the mountains which take a north-easterly direction to the mouth of
Lough Foyle. He described the geology of these mountain ranges, and the central
granite, which was extremely fissile, and situated at the head of the Bay of Done-
gal, in which Bluestack Mountain rises to a height of 2,219 feet on the north side,

and the road from Sligo to Deny passes through the "Gap of Barnesmore" at the
south side of jt The central granite threw out several lines radiating from it;

one running to the west, ending in the Cliff of Slieve Leugue, and another running
south and west, both enclosing the basin of the Bay of Donegal, in which the
palaeozoic rocks of the yellow sandstone system lay between the primary rocks and
the sea. The main ridge then ran due north, and threw out spurs. The yellow
sandstone and arenaceous limestone hills within the basin were peculiar; they
were ovate shaped, their shorter slopes being next the mountains, and on their
Burface they bore the particular drift of the primary rocks of the mountains to-

wards which their major axes pointed, and which converged towards the centre of

the bay, in the direction the ice of the glacial period had to take when breaking np
inside the basin. Outside, the ice broke away east and west, forming the valleys
of the Glenties, Gweebarra, Gweedore, Lennon, Swilly, Finn, and Mourne rivers,

&c. The main valley of the Bay of Donegal was divided into two by the high ridge
of yellow sandstone upon which Monnt-charles stood, and which separated the
Eany and Esko rivers. It rises near the Cob, in a steep bluff over Lough Eske,
1,275 feet high, on which were resting granite erratics, and in the crevices of the
conglomerate of which the hymenophyllum tnnbridgeuse was growing. In the
valley of the Gap of Barnesrnore were to be found the traces of an ancient glacier,

many of which must have filled all the other valleys at the same period. Having
traced the visible action of the ice within the Bay of Donegal, he extended his

remarks to the evidence afforded by the surveys of the Atlantic, that that action

which had scooped out the valleys had ceased when the land had attained its

present elevation of some 1,300 feet, at least, above the previous level of the sea,

for the Atlantic bottom was perfectly smooth for a distance of at least sixty miles
off the coast, and must have been previously submerged to that depth at least.

With reference to the subject of alleged oscillations of level of coast, he had in-

vestigated numbers of cases of submerged forests. One case in particular, that of

of a bog at Dourass, near Ardara, which, after having been long buried below a
sea-beach, lately came to light again, was illustrated by a section. It, as all other
cases he saw, yielded, upon a close investigation, to the idea that these forests

were originally lagoons, the marginal ones, perhaps, of a series which may have
covered this now submerged plateau outside the coast line, but which, probably,

at the time of the growth of these forests was above water, as a very trifling devia-

tion would have brought it all above the sea level. None of these forests close to the

water-line, as far as he could discern, had ever been submerged, and their remains
lay at all levels from the sea margin up to the 500 feet contour, and even straggling

but smaller trees were found up to 1,200 feet coptour. Without denying the pro-

bability of a secular depression of the coast, such would only be auxiliary to its

erosion, the marks of which were evident and extensive. There might, possibly,

be a depression going on now, but, so far as the writer saw, there was no evidence

whatever of oscillation of levels within the recent period. While avoiding

theorising upon the vefcata questio of the temperature of the glacial period, he called

attention to the great depth which the highest of these mountains is now below
the snow line for this latitude, some 3,000 feet, and which, with the other facts

observed, he believed inconsistent with the extreme views of some writers, as to

there not having been any much greater elevation of the land during the glacial

period, or of others who deny there having been any great difference in tempera-

ture, but attribute all to alteration of levels, while he found those facts to har-

monise well with a middle view of a combination of higher level and a lower snow
line at the earlier portion of the glacial period. The paper was illustrated with a

geological map of the county Donegal, another showing the mountain ranges and
rivers of the county, and a diagram section of the central granite and Bay of

Donegal and the Atlantic bottom, and showing the submerged forest of Dawross
Bay.

, L

At the conclusion of the paper, which was received with marked approbation,

the chairman said that he regretted very much Mr Harte's absence, for he was sure

the gentlemen present would have derived additional benefit from the paper had
the author read it himself, his professional duties giving him the advantage, on

account of his intimate and accurate knowledge of the county Donegal, on the

geology of which no gentleman in the society was more competent to offer an

opinion—that his own knowledge of Donegal was only general, and he did not

remember to have ever seen the submerged bog, but, nevertheless, he did not

entertain the least doubt as to the accuracy of Mr Harte's observations. He
understood that Mr Harte had delayed sending that paper, in order that he might

have the opportunity of testing the accuracy of his sections, by taking the levels

with the spirit level. He could not refrain from remarking that the county of

Donegal is scored with valleys from N.E. to S.W., and even the granite is split by

a great valley; and these valleys do not correspond with the valleys of denudation

in other parts of Ireland. Somo of these valleys terminate abruptly on reaching

the sea, where they end in gently sloping masses of gravel anti sand. Connected

with this he had made some very curious and interesting observations, which at

first sight appeared to throw light on the glaciation or scoring of rocks. Presuming
that there were but two theories of glaciation received now-a-days by geologists, it

was still very curious that this phenomenon of the abrupt termination of valleys

could be explained on either hypothesis ; for if the scoring be due to the action of

ice, the ice would float as soon as the glacier reached the sea, so that the land

u
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would be relieved of the great pressure, and the erosive force of the ice destroyed.
If, on the other hand, the scoring be due to the motion of mudbanks slipping off
the land as it rose out of the sea, it is evident that as soon as the elevating action
ceased, the scoring would cease too, at a height close to that of the present sea
level. Thus we see that the results would be the samo, although the action would
be somewhat different.

The Rev. Mr Close said the phenomenon of the rock-scoring or glaciation in the
neighbourhood of Dublin was somewhat different from that observed by Mr Harte.
He considered the glaciation described by Mr Harte was posterior, and more local
to that observed and described by Mr Bryce in the Proceedings of the Society, and
subsequently observed by himself; but he had Been examples of the former in the
lowlands near Dublin.
The chairman, in adjourning the meeting, said he hoped they would not be led

away from the study of real geology to that of mere fantastic theories, which save
agreat deal of trouble sometimes, but which really advanced the science very little,

if they do not actually retard it.

The meeting then adjourned till the second Wednesday in November.

INSTITUTION OF NAVAL ARCHITECTS.

The Ordinary Meetings of this Institution were held at the Hall of the Society of
Arts, John Street, Adelphi, on Thursday, Friday, and Saturdav, the 17th, 18th, and
19th of March. The Right Hon. Sir J. S. Pakington, Bart , MP., G.C.B., D.C.L , the
President of the Institution, occupied the Chair, and opened the proceedings.

After some congratulatory remarks on the satisfactory character of the report and
progress of the lnstiiution, the right hon. baronet pai.I a high compliment to the fore-

sight of the gentlemen who chiefly assisted in the foundation of the Society at a lime
when the introduction of a new class of ships was changing the science of Naval Archi-
tecture to its very foundations. The President then adverted to the important Paper
read last year by Mr Scott Russell, on the re-establishment of a School of Naval Archi-
tecture, especially contrasting the advantage possessed by Frenchmen over the English
student of this subject, so important to a maritime country. Sir John went on to
describe the communications which had passed on the subject between himself and the
Lords of the Admiralty, and spoke with great satisfaction of the comparative certainty
which now existed of the establishment of a School of Naval Architecture, in which the
constructors of the Royal Navy and Mercantile Marine should he fairly represented,
both in the direction of the Institution, and in the benefits to be derived from it, while
the general presidency of the school would remain, as it ought, with that department of
the State which (as the chief shipbuilder of this maritime country) all must acknowledge
as the most fit and proper to take the control, and to exercise power and superintend-
ence in an Institution of this kind. The President had been requested to put a question
to the Government in the House of Commons on the subject, but after he had given
notice of it, be received a most satisfactory letter from tne Committee of Council on
Education which rendered it unnecessary to put the question. In compliance with the
request contained in it, the Council had re-appointed the gentlemen who formed the
committee on this subject last year, to enter into communication with Dr Woolley and
Captain Donnelly. The next question alluded to was that of the building of iron-clad
vessels of war. The right hon. gentleman took the opportunity of emphatically contra-
dicting certain statements which hnd been imputed to him, to the effect that he had
boasted of the Warrior on the express ground that that (.hip was imperfectly and par-
tially plated. He thought no one would give him credit for being so absurd as to sup-
pose that ships completely plated were not preferable to vessels imperfectly protected.
But ho pointed out that at the time the Warrior was laid down there was no certainty
that a seaworthy vessel could be constructed with complete plating from stem to stern,
and in so novel, anxious, and costly an experiment, the designers had not ventured to
risk the success of her trial by loading her stem and stern with heavy armour. But
while there was no certainty that this could be done, the right hon. baronet had never
ventured to prophesy that no completely plated ships could ever be constructed. His
impression still was, however, that this is a very doubtful problem, and he was disposed,
even at this moment, to think it likely that the ultimate solution of the problem would
bo that ships might be plated throughout, but that the plating of the stein and stern
would probably be of a lighter character than that of the central parts of the ship. Sir
John Pakington then gave a most emphatic disclaimer of having ever spoken with any
intentional slight of his friend Mr Reed. If there were any slight whatever to that gen-
tleman, it was due to the accidental circumstance that Sir John did not allude to him at
all. The right hon. baronet added a compliment to the present Board of Admiralty on
the courage which they had shown in not shrinking from experiment on account of the
risk of failure. The President then called attention to some resolutions of the Council
passed with a view to regulate the business of the meeting in such a manner as to
enable the great number of papers communicated to it to be satisfactorily read and dis-

cussed in tho limited time at its disposal, and ended by moving the re -appointment of
the officers of the Institution. Tho motion was put, and carried unanimously.

The first paper read was " On the Height of the Centre of Gravity in Iron Ships,"
by Mr E. J. Weed, M.I.N.A, and Member of Council.

The next paper read was " On the Application of Steam Power to the Working of
Heavy Guns," by Mr H. D. P. Cunningham, R.N., Assoc. I N.A.

Tho next pnper read was " On the Principles of Construction and the Armament of
Iron Clads," by Capt. R A. E. Scott, R,N., Assoc. I.N. A.

The next paper read was "On the Present State of the Question at issue between
Modern Guns and Iron-coated Ships," by Mr J. Scott Russell, F.R.S., M1N.A., and
Vice-President.

The present paper is a continuation of a series of Annual Notices which the author
has given at these meetings of the progress which has been made in iron coated ships,
and in the guns which are intended to destroy them. He commences by giving a table
of the various thicknesses of armour-plating which the experience of the past year has
showed to be worthy of the name of shot-proof against the new and improved weapons
of the past year: 4j-inch armour was proof against the GS-lb. shot when the shot was
cast iron, but now that round shot of steel have been introduced, 5£ inches are neces-
sary. In like manner 6 inch armour is required to resist the 9-inch steel shot, while the
300-pounder with 70 lbs. of powder is a match for the 9-inch plate. The author next
proceeds to examine the naval guns of the French and of the Americans, and to consider
what thickness of armour may be reckoned proof against them. The next question ex-
amined is the capability of ships to carry guns of these large calibres, and armour of the
thickness necessary to resist them. He reviews tire method of mounting large guns on
turn-tables in revolving turrets, as introduced by Capt. Coles in England, and Mr
Ericsson in America, and expresses an opinion that where the number of guns is

not large the turret system is excellent and efficient, even for the heaviest guns now
existing, and for the armour ready to oppose them. He gives a table containing partic-

ulars of the vessels which have been built on the turret principle in England and
America. Proceeding to examine the capabilities of the broadside system, he expresses
his continued confidence in the ability of armour-coated ships on the broadside system,
both to carry the weight of increased size of gun and of the increased thickness of
armour. He enters on a calculation which shows the ability of the Warrior class to
curry her entire broadside of 300-pounders, and to carry the necessary increased thick-

ness of armour over the whole length of her existing battery. The author next reviews
the present state of the French iron-clad navy, which he examined at Cherbourg last

summer. He expresses his approbation of the two-decker ship of the lino class, which
carries a double tier nf breachloading rifled naval guns. The French guns fire seventeen
shots fur our ten, and c^irry double tho number of guns of the Warrior in their central
battery, besides being faster and easier in a seaway than the single-decked vessels of
their own class. The author concludes by pointing out the conditions on which EDglish
ships of the Warrior class may now be built, so as to carry in their central battery an
entire broadside of 300-pounders, and how a two-decked ship of the line may be con-
structed to carry a double tier of such guns, with the corresponding thickness of armour.

The next paper read was " On the Longitudinal Metacemre of a Ship ; its use in cal-
culating the Alteratiou of the Trim, and a New Method of Finding it," by Mr F. K.
Barnes, M.I.N A.

This is essentially a mathematical paper, requiring symbols for its full elucidation.
Starting from the transverse axis of inertia of the plane of flotation, Mr Barnes first

integrates, with regard to the length, the product of the length co-ordinate into the
square of the co-ordinate of breadth. Dividing this result by the displacement, he ob-
tains the height of the longitudinal metacentre above the centre of displacement. This
result he first establishes analytically, and he then proceeds to show how the analytical
process may be followed approximately by shifting a vessel's weights in the direction of
her keel. He illustrates this by an experiment actually tried upon the Warrior, in

which the height of the longitudinal metacentre above the centre of displacement was
found to be 433-2 feet
Mr Barnes does not, in practice, actually measure all his ordinatcs from the true axis

of inertia of the plane of flotation, but he exhibits a method of passing to the true axis
from any convenient axis parallel to it.

The theorem finds its application in the approximate determination of the effect pro-
duced upon a vessel, by shifting a portion of its weights in a fore and aft direction.

At the Evening Meeting of Thursday, the 17th, Mr G. B. Airy, M.A., F.R.S., Hon
Associate, read a paper " On a Method of Slewing a Ship without the aid of a Rudder."

The next paper read was "On Screw-Ship Steerage," by Rear-Admiral Halstcd,
Associate Member of Council,
The author begins by showing that the great steerage power in all screw-ships is

derived from the stream of water rushing to the rudder from the screw, and there-

fore that the means for forcing the rudder to its most effective steering angle across the

stream must be determined in reference to the engine power which produces it, and not

to any expected "headway " of the ship. He then proves from independent coiroburative

experiments made in the Steam Reserves at Sheerness and Devonport that 45 degrees
is the full effective rudder-angle, and 40 degrees the minimum ; but that the me.tns in

ordinary use, both in the Royal and Mercantile Navies, is quite inadtquate to obtain
more than the smaller part of either angle, in all large powered screw ships, at "full

speed," when most they need it He then shows from several apt examples that to

meet this difficulty of commanding their rudders all such ships have had their rudder-
surfaces materially reduced below all former standards, a mean of which standards he
deduces from the examples given. And he then reasons that with such rodder surface

restored, and means furnished for commanding a full effective angle of the rudder across

that stream from the screw, the fullest powered screw-ships of any length required for

war or commerce may be steered and turned with a rapidity proportionate to length as
great as that which now distinguishes screw gun-boats and other small screw vessels.

He believes that a new mode of rudder suspension may be requisite fur the purpose, and
he adduces the successful experiments at Devonport of Capt A.C. Key, R.N., to show that

the balanced rudder with, probably, the "Niagara" steering-wheel gives promise of

supplying the desideratum so much needed. With these changes he believes the twin-

screw system to be as uncalled for as he thinks it unmechanical ; and he denies that the

superior speed and turning power claimed for it hare ever been proved by fair compara-
tive test These views are illustrated throughout by tables, experiments, and practical

professional results; and the paper concludes by moving that the President and Council

be requested to submit to the proper department of Government the great advantage
which might be derived from a series of experiments which should determine:—1. The
best mode of suspension for rudders. 2. A standard area of rudder surface. 8. The
best means of commanding a full rudder-angle at full speed. A resolution was there-

upon proposed and passed, that this proposal should be referred to the Council of the

Institution to take such action upon it as they should think fit

The next paper read was "On the Steering Power of Ships," by Mr James R.
Napier, M.I.N.A., and Member of Council.

This paper very briefly describes some deductions from an experiment made in

February, 1854, to ascertain the power required to turn the screw steamer Messina.
Mr Napier determines experimentally the value of two factors which appear to remain
constant through variations in the velocity of the vessel and in the shape and size of the

rudder. The first constant is the moment of pressure in lbs. on the tiller, divided by the

moment of the rudder's area and by the square of the velocity of the vessel in nautical

miles per hour. This constant he finds to be 1*4. The other constant (which he fiuds

to be 0'94) is obtained in the same way, but using the velocity of the current past the

rudder, ascertained by multiplying the number of revolutions of the screw by its pitch,

instead of the velocity of the vessel. The rudder is assumed to be brought over to an
angle of 40 degrees. The practical result, which he draws from it is, that when the

rudder is brought over to 40 degrees, the moment of pressure in lbs. on the tiller equals

the moment of the rudder's area multiplied by the square of tho velocity of the current

past the rudder.
The power required to move the rudder was ascertained by the elongations of a spiral

spring of considerable strength. One end of the spring was made fast to the ship's side,

and a rope from the other end of it passed through a block attached to the end of the

tiller, and thence back over another block to the barrel of a steering wheel. The vessel's

speed was 8J knots an hour. In an attempt to get the rudder farther over than 40
degrees, the spring, made of i inch square steel, was broken.

The next paper read was "On the Relation between Steering Power and Effect of

Rudder," by Mr F. K. Barnes, M.I.N.A.

The next paper read was " On Balanced Rudders," by Commander Molyneux Sliuld-

ham, R.N., Assoc. I N.A.

The next paper read was " On the Steering of Ships," by Mr Henry Luraley, Assoc.

I.N.A.
SECOND DAY.

Friday Morning, March 18. A paper was read " On the Forms, Armament, Materials,

and Construction of Vessels of War." by Admiral Sir G. R Sartorhis, Assoc I.N.A.

The next paper read was " On the General Construction of Armour-plated Ships," by
Admiral Sir Edward Belcher, C.3., Associate Member of Council.

The next paper read was "On the Merits of Broadside Guns and Turret Guns," by
Mr Norman Scott Russell, Assoc. I.N.A.

The next paper read was " On the Construction and Equipment of Vessels of War,"
by Mr Alexander McLaine, Assoc, I.N.A,

The next paper read was "On the Construction and Propulsion of Twin-screw
Vessels," by Capt. T. E. Symonds, R.N , Assoc.
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The nest paper read was " On the Description of a New Iron clad Ship," by Lieut.

R. H. Napier, R.N.

At the Evcuiug Meeting of Friday, the ISth, Mr W. J. M. Letty, M.I N.A., read a

paper " On the Modes of Arranging and Securing the Plates of Iron Ship*."

The next paper read was " On Uniform Power-Expansion Marine Engines," by Mr
E- A. Cowper, C.E., Assoc. I.N.A.

The next paper read was " On the Policy of Future Naval Construction," by Capt.

J. H. Selwyu, R.N.

The next paper read was " On a Portable Coffer Dam for Cleaning and Examining
the Bottoms of Ships," by Capt. McKillop.

THIED DAY.

Satnrdav Morning, March 19. A paper was rod "On the Education of Naval

Architects'," by the Rev. Joseph Woolley, LL.D., Vice-President.

The next paper read was "On the Combined System of Wood and Iron in Shipbuild-

ing," by Mr J. Grantham, M.I.N.A., and Member of Council.

The next paper read was on the same subject, by Mr C. Lamport, Assoc. I.N A.

The next paper read was on the same subject, by Mr G. L. Abegg, Assoc I.N A.

The next paper read was ' On the Action of Waves upon a Ship's Keel," by Mr
W. J. Maequora Rankine, C.E., LL.D., F.R.SS.L. & E., Assoc. IN. A.

The next paper read was " On the Uneasy Rolling of Ships," by Mr W. J. Macquorn
Rankine, C.E., LL D., F.R.SS.L. & E.. Assoc. I.N.A.

Mr Fronde, in his printed remarks on a paper of the author read in 1863, has stated a
wish that he should publish a detailed investigation of that complex motion which takes

place in ships, when rolling is combined with vertical oscillation of the ship's centre of

gravity, or bodily rising and sinking of the ship relatively to the water ; for which latter

motion the name of dipping has been proposed. So far as unresisted dipping is con-

cerned, the results at which Professor Rankine has arrived agree so completely with those

given in Mr Fronde's remarks, that it is unnecessary to state them. He has, however,
investigated a case not given by Mr Froude, and that is of the following kind. The
water is supposed to resist the dipping motion with a force simply proportional to the

velocity of that motion, like the resistance of fluids to pendulums oscillating slowly.

The rolling motion is supposed to be maintained of uniform extent by the action of au
external force. That part of the dipping motion, if any, whose period is different from
one half of the period of the rolling motion, is supposed to have been extinguished by
the resistance, leaving only the part which keeps time with the rolling, at the rate of a

dip and a rise to each single roll. The results are summed np as follows:— I. The total

extent of dipping and rising, which accompanies permanent rolling to a given angle of
heel is in most cases greater than the statical rise of the ship's centre of gravity corre-

sponding to the same angle of heel ; and the ratio of the total extent to the statical

extent is the greater, the more nearly the period of free dipping motion approximates to

one half of the period of rolling. II. That ratio is a maximum, when the period of free

dipping motion is exactly one half of the period of rolling; and the maximum value is

the greater, the less the resistance opposed by the water to the dipping motion. III.

The action of that resistance causes the dipping oscillations to take place somewhat
behind the rolling oscillations, instead of accompanying them exactly; and when the
extent of dipping is greatest, as above stated, that delay amounts to a quarter of a
period ; in other words, the instant when the ship's centre of gravity is highest takes
place in the middle of the time when she is righting herself, and the instant when her
centre of gravity is lowest, in the middle of the time when she is heeling over, so that
any point above or below the centre of gravity describes a curve like a figure of eight
lying on its side, thus 00 , or lying obliquely. TV. The mean position of the ship's

centre of gravity during the combined oscillations, is raised above the position of that
point when the ship is upright and steady, to an extent equal to half tho statical rise of
the centre of gravity corresponding to the greatest angle of heel.

The next paper read was " On Isochronous Rolling Ships," by Mr J. W. Macquorn
Rankine, C.E , LL.D.. F R.SS.L. & E., Assoc. I.N.A.
The subject of the conditions which must be fulfilled in order that a ship may roll wilh

tme isochronism, as a cycloidal pendulum swings, was brought before the Institution
of Naval Architects in 18';3 by Mr Froude, who demonstrated some important conclu-
sions relating to that subject The present paper is designed to give the exact solutiou
of the problem of constructing a ship so as to roll isochronously. That solution is em-
braced in the following proposition:

—

To make an isochronous-rolling ship, the meta-
centric evolute should be the involute oj a circle described about the ship's centra of gravity,
and through her metacentre; and consequently, the metacentric involute should be an in-
volute of the involute of that circle; wLich Professor Rankine proceeds to demonstrate and
appiy.

The next paper read was " On the Computation of the Resistance of Proposed Ships "

by W. J. Macquorn Rankine, C E., LL.D., F.R.S., Assoc. I.N.A.

MONTHLY NOTES.

MARINE MEMORANDA.
The Great Eastern.—It is not improbable that the port of Liverpool has

seen the last of the Great Eastern. She has lately left her moorings in the
Sloyne, and steamed down the river on her passage to the Thames
where it is nnderstood she will take on board the Atlantic cable now manufac-
turing by Messrs Glass, Elliott, & Co., for the Atlantic Telegraph Companv.
The large number of spectators who had assembled on the George's and Prince's
piers testified to the fact that the interest felt in the fortune of the big ship has
by no means diminished. As she passed the landing-stage she fired a salute.
She went very slowly down the river, the screw only being in operation, and
as it is not intended to use the paddles at all in taking her round, the paddle-
floats were taken off in order to diminish the pressure on the screw, and pre-
vent her speed from being retarded. The object in leaving the river upwards
of two hour3 before high water was to arrive at the bar at the top of the tide
about half-past 2 o'clock. The Great Eastern has for some time been shipping
a cargo of coals, and we understand that she leaves the Mersey with upwards
of 3,600 tons on board, which will, no doubt, be amply sufficient to serve her
purpose while crossing the Atlantic on her interesting mission.

The Dauntless.—The Dauntless, 31, screw steamship, 580-horse power,
Capt. J. N. Strange, having undergone most.extensive repairs, both of hull and
machinery, in the large basin at Sheemess, previous to her departure for the

Humber as Coastguard ship at that station, has been taken to the measured
mile off Mapliu Sands, in command of Capt. W. K. Hall, C.B., chief of the
Sheerness Steam Reserve, for the trial of her engines. Two runs were made
with full boiler power, which gave a result of 9290 knots per hour; the
draught of water on the trial was, forward, 17ft. Sin. ; aft. 18ft. 8in. After
the runs on the mile the vessel was taken at full speed a long run round the
Mouse Light and back to the Little Nore, where she is now anchored. By
orders received from the Admiralty the Dauntless was told off as one of the
Coastguard vessels in readiness to proceed at once to the Baltic, if necessary.
She will now proceed to Leith with the crew of the Trafalgar, which had
navigated the Edinburgh, late Coastguard vessel in the Frith of Forth to
Sheerness. After this she will, previously to being taken to her station in the
Humber, be manned by Coastguard men and proceed on a cruize. She is fully

rigged, and has on board all her sea stores, armament, and amunition. The
trial at the measured mile is reported to have been very satisfactory.

MISCELLANEOUS.
BlaokfkIaks-eridge.—Now that the final closure of Old Blackfriars-bridge

has taken place, aud the work of its demolition begun, a few jottings about it

may not be out of place. The bridge was built by order of the corporation,

Mr Robert Mylne, a native of Edinburgh, being the architect. The first pile

was driven on the 7th of June, 17G0, and the first stone laid on the 31st of

October in the same year, by Sir Thomas Chitty, then Lord Mayor. It was
finally opened for traffic on the 19th of November, 1769. When first opened,
a toll of one halfpenny each on week-days and one penny on Sundays, was
taken, and continued until the 22nd of January, 1785, when they were re-

deemed by Government. The following records as to the laying of the first

stone, and what may be expected to be found when that stone again is brought
to light, are just now interesting. The Annual Register, for the year 1760,
says, after describing the ceremony :

—" Several pieces of gold, silver, and
copper coins, of his late Majesty (George II.) were placed under the stone,

together with a silver medal given to Mr Mylne, the architect, by the Academy
of St Luke, with a copper rim round it, having the following inscriptions :

—

On the one side, ' In architectura prastantias premium (ipsa Roma judice),

Roberto Mylne pontis hujus architectori grato animo possuit.' " In the Gentle-
man's Magazine of the same date, we are told that there was upon a u plate or
plates of pure tin, a Latin inscription, written at the request of the Court of
Common Council, and of which a verbatim account is given." The following
is an English translation. It will be seen that it contains a fact, perhaps not
generally known, as to the naming of the bridge, worthy of notice :

—" On the
last of October, in the year 1760, and in the beginning of the most auspicious
reign of George III., Sir Thomas Chitty, Knt., Lord Mayor, laid the first stone
of this bridge, undertaken by the Common Council of London (amidst the rage
of an extensive war), for the public accommodation and ornament of the city,

Robert Mylne being architect. And that there might remain to posterity a
monument of this city's affection to the man, who, by the strength of his genius,
the steadiness of his mind, and a certain kind of happy contagion of his probity
and spirit (under the Divine favour, and fortunate auspices of George II.),

recovered, augmented, and secured the British Empire in Asia, Africa, and
America, and restored the ancient reputation and influence of this country
amongst the nations of Europe, the citizens of London unanimously voted this

bridge to be inscribed with the name of William Pitt." Although the citizens

did vote this money, it is now quite clear that the intention was not carried
out. Blackfriars-bridge it always has been called, aud always will be in all

future histories. The " foundation-stone " and its inscription, when taken up,
should be carefully preserved, and deposited in the Guildhall.

Furnace Gases Utilised.— Simond's patent for utilising and re-applying
the gases evolved from furnaces in treating puddled and scrap iron, which
failed in experiment at Elswick, on the Tyne, a few days ago, has also been
tried at Messrs W. Richardson & Co.'s Rivet Manufactory, Middleton, Hartle-
pool; and, we understand, unsuccessfully. The patentee attributes to the
richness of the coal used in this district, and its consequent caking in the
furnaces, the failure of his plan, which appears to work with great advantage
iu the district where a poorer fuel is in use.

Clifton Suspension Bridge.—The iron frame-work of this magnificent
structure now spans the Avon, and unites the counties of Gloucester and
Somerset. The last of the cross girders is now fixed, and completes the con-
nection from pier to pier. Of these cross girders there are 80, weighiug about
a ton each ; they are bolted underneath, and project 6 feet from the sides of
the longitudinal girders ; and on these projections the two footways, of 5 feet

in width each, will be formed. At about half-past 3 on Saturday afternoon,
25th June, the first passage of the bridge was made by a small party, consisting

of Captain and Mrs Egerton, Mr A. J. Knapp, the Rev. H. R. Bailey of Lim-
erick, Mr R. Coles, Mr O. Bligh, Mr Airey, resident engineer, &a. The
"traveller," in which the party was conveyed, was gaily decked with ever-

greens. On reaching the centre, hearty cheers were given for the Queen, the
bridge, Mrs EgertOD, Mr Knapp, and Mr Airey. At this time a large steamer
passed underneath, and the cheers were sent back from the passengers. The
river was also full of shipping ; and from those on board, as well as from the
numerous spectators on the Downs and on the banks of the Avon, there were
loud acclamations. On reaching the Leigh side, the party were welcomed by
some members of the Smyth family, and after a brief interchange of mutual con-
gratulations, recrossed to Clifton. During Saturday, 25th June, and following
day, the number of visitors to the Downs, and other places commanding a view
of the bridge, was immense. The next task will be to lay down the woodwork
for the permanent way, and progress will then be made with the parapet for

the footpath. It is hoped that his Royal Highness the Prince of Wales may be
induced to open the bridge on its completion. The progress made with the
work of this bridge during the last fortnight appears almost magical. The
foundation for the permanent roadway is almost finished. On the Gloucester-
shire side 27 suspension rods, with side gitders and floor girders bolted, have
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been fixed to both chains, and on the Somersetshire side 30, so that only 26

rods remain to complete this portion of the work. Tiie operations are watched
with great interest by the residents and visitors, and during the past week
large numbers of excursionists have been attracted to Clifton by this celebrated

structure.

A New Mineral.—A new mineral, called " Gothite," has been discovered

in America. It was found associated with hematite, on the Jackson Iron
Mountain, near Marquette, Lake Superior, and is described as occurring under
two forma, hyacinth- red and velvet-black; the crystals of the latter variety

being peculiarly needle-shaped.

Gun-Cotton and Gunpowder.—In an article on gun-cotton, in the
"Quarterly Journal of Science," Mr Scott Russell says:—1. Is gun-cotton
Btronger than gunpowder ? The answer to this is—Yes ; six-fold stronger. By
this we mean that ifwe take a given weight of gun-cotton, say 4 ozs., ifwe bore a
hole, 1$ in. in diameter and 3 ft. deep, into hard rock or slate in a quarry, and put
4 ozs. of gun-cotton in it, it will occupy about 1 ft. of its length, and the aperture
being closed in the usual manner, and a match-line led from the charge to the
proper distance from which to fire it; and if we next take 24 ozs. of best
gunpowder, bore a similar hole, and charge it similarly with gunpowder, and
close it in the same way, it has been found that, on these being exploded, the

4ozs., of gun-cotton have produced greater effect, in separating the rock into

pieces, than the 24 ozs. of gunpowder. The answer is, therefore, that in

disruptive explosion the strength of gun-cotton is six-fold that of good gun-
powder.

The Gold Fields of Nova Scotia produce the brightest and purest gold
on this continent, being on an average 22 carats fine, as shown by repeated
assays. In this respect it possesses an advantage of 25 per cent, of superior
fineness, and, consequently of value, over most of the yield of California, which
seldom reaches more than 16 or 17 carats. The most valuable veins yet found
are those of Wine Harbour, on the eastern extremity of the peninsula, which
produced 3178 ozs. last year, equal at the present price of gold to about
125,000 dols.

New Fire Escape.—The Birmingham papers speak highly of a fire escape
invented by Mr Bellamy of that town, which is very simple, and capable of
being managed by, at the most, two persons. The apparatus consists of two
ladders, each some 20 feet in length. The ladders are very light, and strength-
ened by wires being let in on each side of them. The ladders are strapped on
to a kind of trolley, with wheels of a light description. The two ladders can
be made of any length, and made to bear any weight. In case of an alarm of
fire, one man would be enabled to run with the two ladders on the trolley to
the scene of the fire. In about two minutes he could take the ladders from the
trolley and fit them together—one ladder being let into the other by iron
bands—and raise it to the window of the house on fire. Three or more small
laddera might be carried on the trolley and joined together, and thus form a
ladder to reach to the top of the highest building in the town. In addition to
the ladders, Mr Bellamy has invented another escape, which can be used with
the ladders in cases of necessity, to rescue females and children who cannot be
got to venture down them. Supposing the ladder placed to a window, the
person in charge of it runs up the ladder, carrying in his hand a wooden bar
strengthened with iron, which he places inside the window, and which extends
across it, being held secure by the two sides of the window. The bar has a
hook at the side, and to this the man attaches, by a chain, a block and pulley,
which fits on to the window gill, and to which again is attached a strong cloth
bag, which is worked up and down, by means of two ropes, by another man at

the bottom of the ladder. The whole apparatus is perfectly secure, and the
man on the ladder helping the person out of the window into the bag, the man
below gently and safely lets them down to the ground. Supposing there is any
danger to the man on the ladder from the fire in the room, he has a belt round
his waist, which he can attach to the ropes and let himself down. Though it

takes some time to describe this process, the apparatus can be fixed in two
minutes. The cost of the entire apparatus is stated at one-tenth of that of the
ordinary escape.

Steel Making in Devonshire.—Possession of the well-known works
heretofore so successfully carried on by Messrs Gill & Co., has now been for-

mally taken by the Tavistock Ironworks and Steel Ordnance Company, to the
formation of which allusion has already been made. It is intended, in addition
to the development of the existing business, to at once make preparations for
the manufacture of steel on a large scale.

Utilisation of Blast-Furnace Gases.—An improved apparatus and
arrangement, whereby the waste gases from blast and other furnaces are
purified and rendered fit for use more effectually than by any of the existing
methods, has been invented by Mr John Vaughan, of Middlesboro'-on-Tees.
A large metal tank is provided, consisting of two compartments, into one of
which the inlet-pipe for the admission of the impure gases from the furnace
opens, the outlet-pipe for the exit of the gases after they have been purified being
situated at the top of the other compartment. The tank contains a consider-
able body of water (which is allowed to enter both compartments), and a screw
consisting of two metal tubes, bent in a spiral form around an iron bar, is

placed obliquely across the tank, the upper end thereof being placed near the
inlet-pipe. The screw is caused to revolve by means of a small steam-engine,
or by any convenient motive-power. In the upper portion of the compartment
into which the outlet-pipe enters is placed a quantity of hay or straw, or other
divided or fibrous material, the same being kept constantly damp by the water
which enters from the adjoining compartment. Above the hay or straw or other
analogous material quicklime or sulphuric acid is so placed that the gases may
pass over the same. The gases having entered the tank by the inlet-pipe are
impelled through the water by the revolving-screw, and are thus carried
through the latter into the next compartment, when as they escape into a cool
state from the screw they rise through the water, and passing through the hay

or straw or other analogous material, are freed from all the impurities with
which they may be intermixed, and which are deposited in the hay or straw or
other analogous material. The gases are then passed over the quicklime or
sulphuric acid, whereby they are deprived of any moisture they may contain.

In some cases the hay or straw or other analogous material may be
dispensed with, and the gases simply passed over the quicklime or sulphuric
acid.

Artificial Galena.—M. Marigny has been enabled to produce galena
artificially, in the following manner:—A mixture is made of 300 grammes of
litharge, 60 grammes of pyrites, and 5 or 6 grammes of starch, and is then placed
in an earthen crucible, covered over with borax, and exposed for about balf-an-

hour to a very elevated temperature. When the crucible is withdrawn from
the fire, and allowed to cool slowly, large and brilliant facettes of galena are
produced.

Growing Silver.—Mr A. P. Beecher presented to the Philadelphia Photo-
graphic Society, for their museum, a piece of " Growing Silver." In filtering

a silver solution for albumen paper into a bottle, about a drachm was acci-

dentally spilled on a piece of brown paper. On looking at it shortly after he
found the silver had made its appearance on the surface of the paper in the shape
of little leaves and plants, the latter being quite an eigth of an inch high, like

silver mushrooms. It is a very curious phenomenon, and can only be account-
ed for by the accidental contact of some metal.

Railways in New South Wales.—The railway works in progress in this

colony are chiefly those for the extension of the three trunk lines into the in-

terior, contracts being now in hand for the formation of fifty-five miles on the
southern line, of thirty-eight miles on the western, and of fifteen miles on the
northern.

Cotton growing in New South Wales.—Some of the most active pro-
moters of cotton growing in the colony have come to the conclusion that its

success is doubtful. This, however, is not owing to the cost of labour (as is

generally supposed), nor to the character of the soil, but to the great un-
certainty of the seasons. At one time there is a total absence of rain, and at

others there is an inundation amounting to a flood, no two seasons having the

same character. The vintage rains which are now proverbial in New South
Wales, must always, more or less, interfere with the gathering of the crop, to

say nothing about the absence of rain at the time of its sowing. The company
formed several months since in Sydney for solving the problem as to whether
cotton would or would not grow in the colony has been dissolved.

Why a Lamp Wick does not Burn.—If we take a piece of lamp wick-
ing, and place it in the flame of a lamp it is immediately consumed, but the

same wicking, placed in the lamp and lighted at the top, lasts the whole even-

ing, and if the lamp is supplied with alcohol, the wick is not even charred.

The cause of this was a perfect mystery, until a hundred years ago, when
Dr. Black, of Glasgow, discovered the principle of latent heat. As the oil of

the alcohol comes near the flame it is evaporated, and by this change in its

form a large quantity of heat destroyed, or rather is rendered latent, so that it

does not manifest itself in any way. It requires a great quantity of heat to

change a liquid into vapour, bo that evaporation always cools surrounding ob-

jects. The wick is cooled by the evaporation of the oil or alcohol below the

temperature at which it will combine with oxygen—in other words, below the

temperature at which it will burn. Dr. Black's discovery suggested to Watt
his great improvement in the Bteam engine ; condensing the steam in a seperate

vessel from the cylinder. Watt attended Dr. Black's lectures.

Self-acting Spanner or Screw Wrench,—We have much pleasure in

introducing to the notice of our readers a very useful little instrument, which
has been recently introduced into this country, and patented by Mr
Schwartzkopff of Berlin, under the title of " Improvements in Wrenches."
The annexed illustration gives a correct idea of one form of improved self act-

ing screw wrench ; it consists of a lever, a, jointed by a pin, o, to a fixed jaw, c.

A is a loose or adjustable jaw connected by a link, d, on each side, and joint

pins with the lever, a, on the end of which a small cam, e, is formed, which
cam, when the lever is moved so as to screw or unscrew a nut or bolt, tends to

press the unmovable jaw, a, firmly against the bolt head or nut, consequently

the greater the force required to turn the bolt or nut the more firmly will the

bolt head or nut be gripped by the jaws. In screwing right handed nuts or

bolts the spanner is to be placed with one side upwards, and the moveable jaw, a,

to be pressed against the side of the nut or bolt, when the key will close itself,

gripping the nut or screw bolt firmly when the handle is turned. In unscrew-
ing a right-handed nut or bolt the spanner is to be reversed, or placed with the

opposite side upwards to that used in screwing. When left-handed nuts or

bolts are to be operated upon, the spanner is to be worked on the contrary

way.

Chambers' Patent Hydraulic Quartz Crushing Machine.—This ma-
chine was constructed by the patentee for the purpose of reducing or pulveriz-

ing minerals or other hard substances, and is constructed as follows :—A is a

large cast iron frame, strengthened with bands of wrought iron shrunk

on it, furnished with brackets on the top, fitted with brasses, &c., for the

reception of the crank shaft, b. c, c' are corrugated fixed jaws made of white

hard iron, and furnished with corrugations upon each side, so that they may be

reversed about as the corrugations wear away. These jaws are secured in
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their places by wedge pieces, which are removed at pleasure, d is a cast

moveable jaw with corrugations as shown, made of hard white iron, and hung

upon the centre shaft. F F are two hydraulic cylinders fixed to the back of

the frame, and bolted. G, g' are rams made to tit, and working in cylinders,

and secured from leakage with leather packing in the usual way. h h are two

plungers, the upper one working through the packing box, on the under side of

the top cylinder, while the lower one enters the bottom cylinder through its

packing box on top side ; these plungers are secured from leakage with leather

Fig. ?.

packing. J is a crosshead through the centre of which the plungers are

seenred by cottars. K K are side rods connecting the crosshead to the crank-

shaft, so that the action of the machine is brought about in the following way

:

—As the crank-shaft revolves the crosshead, being connected with the side

rods, an upward and downward motion is communicated to the plunger, with a

stroke of 7 inches. As they ascend, the top end of the upper plunger passes

into the water space at the back of the ram in the upper cylinder, displacing a
certain amount of water, the effect of which is to thrust the top ram forwards
half an inch, while the bottom plunger, being withdrawn at the same time
from the lower cylinder, the bottom ram recedes half an inch ; and in the
downward motion precisely the same action takes place—the top ram receding
whilst the bottom ram is projected. These rams act alternately, at equal dis-

tances from the centre, with immense power, upon the moveable jaw, d, pro-
ducing a quick reverbeiatory motion of the jaw upon the shaft. The sub-
stances required to be crushed are thrown between the fixed and moveable
jaws, and as they become crushed and broken, fall through to the lower por-
tion of the jaws, where they become reduced to the size required. Should the

quick reverbatory action of the jaw become suddenly arrested by any hard
substance which could not be crushed, the immense power of the rams would
tear the machine asunder. This, however, is provided for by the safety valves,

s s', through which the water would pass down through the escape pipe, pp 1

,

into the small reservoirs, t t 1
, whilst the inlet valves, v v 1

, supply the defi-

ciency as the plunger recedes, so that no injury could accrue to the machine.
This valve also supplies leakage, should any exist so long as the machine is in

motion. The size to which substances are reduced are regulated by the fly-

nuts, N n 1
. If required to be fine, the upper one is screwed up tight, and the

lower one slacked off, and vice versa. These machines are made to run 300
strokes per minute ; and as the action is double, 600 blows is the effect

produced. The advantages of this machine are various—their capacity for

taking in and crushing, large pieces of stone, &c, 12 or 15 inches square

are rapidly broken, and delivered below to a gauge of one inch. Again, the

small amount of power required to drive them, as all mechanical appliances

are dispensed with, and water is introduced as the simple medium of communi-
cating power. The wear and tear is also very trifling, as little else but the

leathers wear away.

Monster Gun.—The Trenton (N.J.) Monitor slates that the monster gun,

cast at the Wiard Ordnance "Works, was subjected to so severe a test as to

cause its almost total destruction. Though of but 15 in. calibre, the gun, from
its peculiar pattern, was probably the bulkiest piece of ordnance ever made in

America, being 13 ft. in length, over 6 ft. in exterior diameter, and weighing
over 46,000 lbs. The charge was far greater than any ever before attempted,

consisting of 80 lbs. of quick burning powder, and an elongated shot of 900 lbs.

weight; the cartridge was 15 in. in diameter by 15£ in length, the ball a solid

double shot 15 in. by 24. This is more tlian three times the service charge.

The gun was fired about dusk, and caused an explosion by which many in the

city, at the distane'e of two miles, were much alarmed. When the clouds of

smoke and gravel had subsided, it was found that the gun had been blown to

fragments, one piece of about 15,000 lbs. weight being hurled a distance of

about 200 ft. In view of the immense charge, Mr "Wiard took every precaution

to keep the bystanders at a safe distance, and to his caution we may attribute

the fact that no one was at all injured, though the flying fragments passed in

alarming proximity to many of the spectators.

Ordnance.—The increasing difficulties experienced in working heavy guns
upon the old carriages and slides, have induced the Admiralty to have a wrought
iron carriage and slide constructed in the Arsenal, upon the principle of

Commander Scott, R.N., who, as early as 1862, proposed the mounting and
working of guns from twelve to twenty tons' weight upon the broadside, and
designed a frigate to carry them in a central battery. Captain Palliser, of the

18th Hussars, has produced strong and exceedingly cheap shot by a simple

process. Instead of casting the shot in sand, and allowing the surface to cool

gradually, the metal is poured into a cold iron mould, so as to cool the surface

with the utmost possible rapidity, long before the interior has hardened. In

this way a ball is turned out which, to judge from recent trials, combined
almost the hardness of steel with the destructive effects of a segment shell.

Hitherto cast iron shot have smashed against the plates, but this penetrates

and breakes into numerous pieces after passing through the obstacle. An
important series of gunnery experiments have been made at Shoeburyness.

The object was to test the resisting powers of a target representing a section

of the iron-clad Lord Warden, now building, and in the same trials to determine

the comparative penetrating powers of the Somerset and Frederick guns, and
of the Armstrong and Anderson guns. The result of the trials, which were of

great interest, was that the target, though in its principle parts 2^in. thick,

was knocked all to pieces ; and with respect to the guns, the large bore guns
were found to 1)6 superior to their small bore competitors.

Amber.—This is a substance on which a great deal has been written. It

has generally been classed among minerals, although avowedly originating

from the vegetable kingdom. Nothing as yet has afforded a clue to the plant

that may have produced it ; nor has any plausible conjecture been formed from

the flowers and insects sometimes imbedded in its mass. Its peculiarly resinous

nature seems to point to some Hymenaia or to the Binu Dammara as the parent

plant, but there is no perfect identity between the produce of these genera and

amber. Nor is it certain that all kinds of amber proceed from the same source •,

for its aspect often varies considerably according to the beds in which it is found

;

which circumstance has led many naturalists to the belief that there are several

amber-producing plants. In a paper addressed to the Academy of Sciences by
M. Baudrimont, the composition of this anomalous subject is examined.

Recluz had already shown that white and opaque amber contains more succinic

acid than the perfectly transparent yellow sort; Drapiez had analysed it, and
found it to contain carbon, hydrogen, oxygen, and small proportion of ashes,

consisting of lime, alumina, and silica. M. Baudrimont, however, shows that

it contains another element not hitherto mentioned—sulphur. If a few frag-

ments of amber be subjected in a test-tube to a heat of distillation, and paper

impregnated with acetate of lead be immersed into the white fumes evolved, it

immediately turns black, thus unmistakably denoting the presence of a
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sulphuretted compound. The proportion of sulphur contained in amber is not,

however, very considerable, since our author fixes it at somewhat less than

one-half per cent. But under what form does it exist therein ? Ts it contained

in the essential oil, or in the two soluble resins, or in the insoluble bitumen
contained in the amber? M. Baudrimont does not tell us, but states that most
certainly it is combined with organic matter, because it is evolved under the

form of hydrosulphuric acid.

—

Galignani.

The Iron Trade.—South Staffordshire.—The quarterly meeting was
numerously attended, but the business done was not so large as it would have
been had the price been reduced at the preliminary meeting. It was not until

about the middle of the market, when it was found that one of the principal

leading houses in the district had determined to reduce their prices 20s. a ton,

that the other leading houses, after some consultation together, agreed to a

similar reduction. The wages' question did not form a subject of discussion.

They will, as a matter of course, follow the selling value of iron. The prices

of marked iron will, therefore, be 81. 10s., in place of dt. 10s., as declared at the

preliminary meeting. All other kinds of iron, will, of course, be regulated by
the reduction according to the usual scale of prices; such as best bars, 91 10s.,

hoops, 9Z 10s., sheets, singles, 10/. ; doubles, III. 10s., lattens, 13?., at works.
The commoner description of make will, no doubt, be bought, as usual, at

prices considerably under the marked iron, and in proportion with their brands,

specifications, &c. This alteration in the price of iron is unqestionably judicious.

It meets the market, which it will, undoubtedly, relieve of the foreign com-
petition that ha?, of late, been always at hand to exercise a downward pressure,

and prevent rise. The excellence of the South Staffordshire iron must always
command the customer, abroad and at home, on its fair and properly adjusted

scale of prices. The Shropshire iron masters reduced their pigs recently,

10s. per ton, at which prices their ordinary fair business was done. In North
Staffordshire some of the houses have sent out lists of prices at 20s. per ton
reduction, thus making North Staffordshire bars SI. 5s. at works, with other
descriptions of iron in proportion. South Wales was well represented at said

meeting. The tone of conversation among these Welsh ironmasters generally

indicated firmness in sellers, and they exhibited a justifiable confidence in an
upwardness ot'priceB. Bars were quoted at 11. to 11. 5s. at works. The pigs

made in the Cleveland district are being brought into the South Staffordshire

market at 31. 5s. per ton long weight, delivered in the district. We are now
enabled to quote prices for haematite pigs at 3/. 12s. 6d. per ton, but large lots

might rate at a Bhade less. Scotch pigs are mentioned as at 59s 3d., with a
brisk and better call. The demand for pigs generally must be set down as

unsatisfactory. They cannot be sold to meet expenses of manufacture.

—

Bijland's Iron Trade Circular.

Ores of Titanium—Ilmenite.—The attention of some of the leading iron

manufacturers is now directed to the use of ilmenite in blast furnaces and
puddling furnaces; and, if we are rightly informed, the advantages resulting

from its use are of the greatest importance. The supply of this ore is very
abundant, and is obtained with great facility from Egersund, on the coast of

Norway. It can be bought at about 20s per ton, delivered in England ; and
when the demand has increased the price, no doubt, will be considerably re-

duced.

—

Note.—Before, however, any of our iron-masters decide on the adoption
of this mineral in their furnaces, we recommend them to carefully consider the

lengthy article on this substance, and its effects on iron, recently published in

Dr Percy's valuable work on " iron and steel."

Telegraphs in New South Wales.—The only telegraphic works at present
in progress in this colony are three branch lines, which are being carried out
under an arrangement with the residents in the several districts that the
Government shall receive five per cent, on the outlay. On the line from
Braidwood to Queenbeyan a distance of fifteen miles has been cleared, and
holes for the posts have been sunk for a distance of thirteen miles. The posts
are all erected on the line from Deniliquin to Hay, and fifteen miles of wire are

stretched. The line from Wellington to Dubbo has been commenced. The
estimates for 1864 being at length passed, tenders will shortly be called for new
lines for which money has been voted. These consist of extensions from Mud-
gee to Murrurundi, and from Braidwood to Araluen, and the continuation of
the line to Cooma.

New Alloys of Silver.—Some new alloys of silver have been reported to
the Academy of Sciences at Paris by M. Peligot, the chemist to the French
Mint, in consequence of the proposition of the Imperial Government to reduce
the standard of the silver coinage. The new coinage was to consist of 835
parts silver and 165 parts copper, but M. Peligot has made experiments to
ascertain how the introduction of zinc, or the complete substitution of zinc for
the copper, would affect the alloy. He has found that alloys of the legal
standard, in which part or the whole of the copper was replaced by zinc, are
remarkably malleable, and when rolled are perfectly homogeneous. They are
of a beautiful white colour, but the binary alloy of silver and zinc is somewhat
yellowish. The fusibility of the zinc alloys is greater than the copper; they
are very sonorous and elastic, and if made brittle by hammering, the mallea-
bility is restored by heating. The study of the atomic alloys showed curious
results. Equal equivalents of silver and zinc, oi two equivalents of silver to
one of zinc, gave malleable alloys, while the compounds of one equivalent of
silver and two equivalents of zinc, and also of two equivalents of silver and
three equivalents of zinc, are too brittle to be rolled. As a matter of economy,
the author recommends that his Government should employ zinc to reduce the
value of the present money, the price of zinc being only one-fifth that of
copper. Another recommendation to the zinc alloys is the fact of its blacken-
ing less readily with sulphuretted hydrogen than the copper compound, copper,
indeed, seeming to increase the discoloration. An alloy of 800 of silver and
200 zinc will keep its whitness in a solution of polysulphide which will rapidly
blacken the legal alloy of copper and silver.

PRICES current

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY

FOR THE MONTH ENDING JULY 28. 1804.

(Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd week. 3d week. 4th week.

IRON. £ s. d. £ s r> £ s. D. £ s. D.

Bars, Ac., British, per ton 7 17 6 7 17 G 7 17 6 7 17

Nail Rods, 9 10 9 10 9 10 9 10

Hoop, II 2 6 11 2 6 11 2 6 10 10

Sheets, 12 2 6 12 2 C 12 2 6 11 10

Pig, No. 1, Wales 4 10 4 10 4 10 4 10

Bars, Staffordshire, 10 5 10 5 9 17 6 9 10

Rails, 7 7 G 7 7 6 7 7 7 7 C

Pig, No. 1. Scotch, best qual. 1/ to 3/ higher 2 18 2 193 310 320
Swedish Bars 12 5 12 7 6 12 7 C 12 2 6

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher) IS 12 6 IS 13 15 13 15 13

In fa""ots 17 10 17 10 17 10 17 10

Speltkii, ingot, 23 17 6 23 16 3 24 7 6 25

Zinc, sheet, 28 15 23 10 28 28

COPPER,

Sheathing bolts, per ton 99 99 100 105

Bottoms .. .. . .. 105 105 105 112

Old, exchange 80 86 86 91

Tougli Cake, per ton 92 10 92 10 93 98

Tile, .. .. 92 92 93 98

TIN.

En^li-h blocks 100 10 106 10 101 104

Bars in barrels 107 10 107 10 105 105

K..fined 113 113 109 109

Banca 110 106 106 106

Straits 1U4 10 101 104 103 10

TIN PLATES.
Char. IC, per box, 1 10 1 10 19 6 19 6

Coke, IC. 14 3 14 3 14 3 14 3

LEAD.
English pi" 21 10 21 10 21 7 6 21 7 6

Sheet, 22 5 22 6 22 5 22 5

Spanish pig, in bond, 20 12 6 20 12 6 20 12 G 20 12

TIMBER—PER LOAD.

Teak new 13 13 13 13

Quebec, red pine 426 426 426 426
" yellow pine, 400 400 400 400

St. John, N.B., yellow
Quebec, oak, white, 6 10 6 10 6 10 6 10

•< Birch 400 400 400 400
•> Elm 450 450 450 460

Dantzicoak, 600 500 500 500
- Fir 826360326326

Memelfir ' 3 12 6 8 12 6 3 12 6 3 12 6

Rjea. .
326326326326

Swedish, 2 11 6 2 11 6 2 11 6 2 11 6

Quebec, white spruce 17 17 17 17

St. John, white spruce 14 15 14 15 14 15 14 15

Canada, 1st quality, 17 10 17 10 17 10 17 10
•• "nddo U10 11 10 1110 11 10

Archangel yellow, 13 6 13 5 13 5 13 5

St. Petersburg!! yellow 11 10 11 10 11 10 11 10

Finland .. 950 950 950 950
MemeL.' 12 10 ° la l0 ° 12 10 12 10

Gothenbure,'yeViow 10 10 10 10 10 10 10 10
" white, 950 950 950 950

Gefle yellow 11 11 11 11

Soder'hamn 10 10 10 10

Christiania, per C. 12 ft. by 2 by in. yeL 2S 22 22 22

OILS, PAINTS, & DRYSALTERIES.
RedLead, 23 23 23 23

WhiteLead, 26 10 26 10 2G 10 26 10

Seal, pale, per 252 gallons, .. .. 4800 48 00 48 00 48 00
Sperm 73 10 70 70 70

Cod, 52 52 52 52

South Sea, 47 15 47 15 47 15 47 15

Olive. Gallipoli, per tun 61 10 61 61 61

Palm per tun .. 36 35 10 35 10 35 10

Cocoa-nut, 39 10 39 89 39

Rape pale foreign 45 10 45 10 45 10 45 10

Linseed .. 38 15 38 38 38

Hemp Manilla, per ton 34 10 35 35 35

Jute, . 23 5 23 5 23 5 23 5
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APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

£3T When the city or town is not mentioned, London is to be understood.

15th June, 1S64.
14S5. J. Fletcher, Draylesden, and H. Bower, Halifax—Feeding boilers.

1486. Robert Whiteside, North Egremont—Preserving iron ships.

1487. Gr. Gondelfinger and J. L. Bichet, Paris—Watches.
14SS. James Lancelott, Birmingham—Chain bands.
1489. W. E. Gedge, Wellington Street—Breaking hoofs.—A com.

16th June, 1S64.

1490, John Edwards. Basinghall Street—Railways.
1-491. Sidney Truss, Chester—Rails for railways.
1492. Samuel Young. Manchester—Motive power.
1493. R. W. Thomson, Edinburgh—Dividing hard substances.
1494. M. A. Muir and J. Mllwham, Glasgow—Railway chairs and sleepers.
149-5. John Day, Birmingham—Gasahers.
1496. T. J- Hughes and W. H. Hotten, London—Coating composition.
1497. W. E. Gedge, Wellington Street—Steam engines.—A com.
1493. G. H. Ozouf, Paris—Carbonic acid.
1499. G. Newton and J. Braddock, Oldham—Gas meter.
1500. J. G. Jones, Cumming Street—Getting coals.

1501. John Macarthy, Alderney Road—Cooling fluids.

1502. William Clark, Chancery Lane—Lessening the effects of collisions.—A com
1503. W. C- Jay. Regent Street—Lathes' wearing apparel.
l-

:

>04. R. Bodmer. Newport, and L. R. Bodmer, Thavies' Inn—Artificial stone.
1505. G- B. Morris, W. B. Price, and J. L. George, Stroud—Dressing flour.

17th June, 1S64.
1506. r. Spence and H. D. Pochin. Manchester—Smelting copper ore.
1507- William Clark, Chancery Lane—Dyeing thread.—A com.
150S. M. E. Brown, Upper Norwood—India rubber caps.
1509. J. H. Johnson, Lincoln's Inn Fields—Bleaching wool.—A com.
1510. T. T. Coughin. Crucifix Lane—Compressing gas.
1511. James Hodges, Bagshot—Bog earth.
1512. J. J. Bennett, New Cross—Pile drivers.

1513. William Henrv, Rhodeswell Road— Furnaces.
1514. W. H. Tooth, Rhodeswell Road—Refining iron.

18th June, 1864.
1515. Thomas Asmew. Manchester—Coating moulded surfaces.
1516. William Rowland, Manchester—Crinolines.
1517. E. M Boxer, Woolwich—Projectiles.
1513. W. Whiteley and G. Harling, Lockwood- Self-acting mules.
1519. J. H. Johnson, Lincoln's Inn Fields—Grinding and polishing glass.—A com.
1520. J. H. Johnson, Lincoln's Tnn Fields—Glasses, mirrors, &c—A com.
152L T. T. Coughin, Crucifix Lane—Fire-arms.

20*7i June, 1S64.
1522 S. G. Hewitt, West Cowes-Sails for yachts.
1523. Richard Jones, Botolph Lane—Preserving animal substances.
1524. J. C BrentnalL Manchester, and R. Eedge, HaUiwell—Spinning.
1525. R. Smith and C. Sieberg, Glasgow—Colouring matters.
1526. John Jobson, Derby—Stoves and stove grates.
1527- Alfred Smith, Hackney Road—Producing frills.

1528. George Beard, Birmingham—Needles.
1529. J H. Beattie, Dowgate Hill—Removing deposits from steam engine boilers.

—A com.
1530. William Crozier, Durham—Gates.
1531. Thoma3 Worsdell, Birmingham—Pulley block.
1532 Thomas Mayor, United States—Roving frames.

21st June, 1864.
1533. W. A- Abegg, Victoria Street—Distilling spirituous liquors.—A com.
1534. John Holme3, Satton Coldfield—Pumps
1535. John Thompson, Manchester—Grinding iron.

1536. H. A- Bonneville. Bayswater—Grinding or pulverizing grain.—A com.
1537. Major Radchffe, Manchester—Finishing woven fabrics.

153& W. J Pughsley, Christ Church—Obtaining sulphuric acid from sulphate of
iron.

1539. E. Rowland and J. Reid, Belfast—Breaking and scutching flax.
1540. C. A. Martin, Warrington—Dyeing and printing.
1541. Henry Phillips, Oldham—Railway hoists.
1542. W. Carrington, Stockport, and T. Turner, Manchester—Churn.
1543. T O. Dixon, Steeton—Stoppers for bottles.
1544. W. E. Gedge, Wellington Street—Permanent way of railways.—A com.
1545. James Forbes, Old Ford—Sulphuric acid.
1546. Alfred Smith, Hackney Road—Breaks.
1547. T. J. Denne, Mile End—Card boxes.
1543. J. H. Johnson. Lincoln's Inn Fields—Raising water.—A com,
1549. L Buckley and E. Crossley, Dukinfield -Forging machine.
1550. John Bottomley, Huddersfield—Carriages.
155L E. A. Inglefield, South Kensington— Steering ship3.

22nd June, 1864.
1552. Thomas Whitehouse, Charing Cross—Furnaces.
1553. George Spencer, Cannon Street, West—Chimneys of locomotive engines.—

Acorn.
1554. J. Aldred and P Bainbridge, Salford—Breech-loading guns.
1555. William Smith, Oxford Street—Printing machines.
1556. Charles Heptonstall, Kirkburton—Finishing stays.

1557. Arthur Freeman, Manchester—Lubricating revolving frictional surfaces.
1558. C. H Pugh, Uttoxeter—Cheese.
1550 T. P. Saville, Birmingham—Breech-loading fire-arms-
1560. Joseph Whitley, Leeds—Railway wheels.
156L John Jones, New North Road—Dry gas meters.
1502. G. T. Bousfield, Loughborough Park—Spinning frames.—A com-
1563 G. T. Bousfield, Loughborough Park—Spinning.—A com.
1564. George Haseltine, Southampton Buildings— Smelting.—A com.
1505. J. D. Adams, Haymarket.—Electrical communicators.—A com.
1566. Thomas Collin, Golden Bridge—Paper.—A com.

1567-

1568.

1569.

1570.

1571-

1572.

1573.

1574.

1575.

1576.
1577.

157S.

1579.
15S0.
1581.

1582.

15S3.
1584.

1585.

1586.

15S7.

15SS.

15S9.

1590.

1591.

1592.
1593.

1594.

1595.
1596.

1597.
1598.
1599.
1600.

1601.

1602.

1603.

1604.

1605.

1606.

1607.

160S.
1609.

1610.

1611.

1612.

1613.

1614.

1615.

1616.

1617.

1618.
1619.

1620.

1621.

1622
1623.

1624.

1625.

1626.
1627.

1628.

1629.

1630.

1631.

1632.

1633.

1634.

1635.

1636.
1637.

1638.
1639.

1640.

164L
1642.

1643.

1644.

1645.

1646.

1647.
1648.

1649.

1650.

1651.

George Carter, Eltham—Scissors.
Frederick Shaw, Sheffield—Propulsion of steam ships.

23rd June, 1S64.
James Holt, Oldham—Cleaning cotton.
A. Hett and F. W. Basset, Camberwell—Preserving animal substances.
Joseph Tirat, Russell Place—Galvano-physopathic"apparatua
James Smith, Bristol—Hats.
William Clark, Chancery Lane—Railway carriage brakes.—A com.
Edward Francis, W rexham—Packages for tobacco
W. G. Williams and J. Fraser, Islington—Spring hook for iewellery.
Robert Cochran, Glasgow—Treating clay.
A. Turner, Leicester, and J. Clark, Manchester—Vulcanizing India rubber.
Michael Henry, Fleet Street—Air engines.—A com.
Jean Bailly, Bordeaux—Ships.
J. and J. Hinks, Birmingham—Lamps for burning paraffin oil.
A. Knowles and J. Barraelough, Birstall—Combing wool.
Walter Adams, Kentish Town—Indicating to the drivers of cabs the course
a passenger desires to be driven.

William Scarratt, Longton—Ornamenting wood.
Daniel Crowe, Gaywood Lynn—Portable thrashing machines.
E. R. Turner and F. Turner, Ipswich—Portable engines.

2Uh June, 1864.
W. E. Gedge, Wellington Street—Bedsteads.—A com.
G. T. Sims, High Street, and J. Pendley, Dean Street—Preventing incrusta-
tion in steam boilers.

W. A. Guy, Gordon Street, E. Edwards, York Buildings, and R. W. M'Arthur,
York Terrace—Machinery for the manufacture of bread!

W. W. M'Arthur, York terrace, W. A. Guy, Gordon Street, and E. Edwards,
York Buildings—Manufacture of dough and bread.

W. H. Barwell, Hardingstone—Furnaces for supporting wires.
W. D. Napier, Hanover Square—Opening oysters.
William Brown, Leicester—Knitted or looped fabrics.
W. E. Newton, Chancery Lane—Hydrostatic scales.—A com.
Benjamin Nicoll, Regent Street—Treatment of garments.
The Hon. J. Hay, St James' Place—Varying the Ionus of letters by stamping.
H. Chamberlain and J. Craven, Wakefield, and H. Wedekind, Clapham
Road—Kilns or ovens for burning bricks.

25th June, 1S64.
Michael Henry, Fleet Street—Governors.—A com
W. E. Newton, Chancery Lane—Loading of ships or vessels.—A com.
B. F. Stevens, Trafalgar Square—Motive power.—A com.
H., J-, F., and S. Jenkins, Birmingham—Metallic clips for temporarily bind-
ing papers.

E. L. Berthon, Romsey—Stands for telescopes.
Charles Denis, France—Gas cooking stoves.
W. E. Gedge, Wellington Street—Paper bags.—A com.

27th June, 1S64
John Askew, Charles Street—Go-carriages for teaching children to walk.
J. M Johnson and J. Buckley, Mirfield—Balling cotton.
William Perks, Birmingham—Beer machines.
H. Charles and F. A. Steane, Brixton—Preventing candles dropping.
W. P. Savage, Downham—Drains and drain tiles.

W. F. Thomas, Newgate Street—Sewing machines.
William Stevens, Godolphin Road—Carts.
William Clark, Chancery Lane—Moderator lamps.—A com
William Clark, Chancery Lane—Felting machines.—A com.
W. E. Newton, Chancery Lane—Blowing bubbles from soapsuds.—A com.

2SthJune, 1864.

C. J. Sinker, Pontefract—Lozenges.
L. R. Bodmer, Thavies1 Inn—Drying household linen.—A com.
T. Thomson and J. Murray, Newcastle-on-Tyne—Water-closets.
W. E. Gedge, Wellington Street—Permanent way of railways.—A com.
J. A. Bouck and T. Hill. Manchester—Varnish for paper.
George Farmer, Noble Street—Buttons.
William Clark, Chancery Lane—Furnaces and boilers.—A com.

29th June, 1864.
William Hide, Talbot Road—Boilers for generating steam.
J. H. Wilson, Liverpool—Portable water-closets.
H. A. Bonneville, Porchester Terrace—Litho-cromolitho typographic press.
—A com.

Charles Frielinghaus, King Street—Starch and yeast.—A com.
Thomas Duffy, Busby Street—Umbrellas.
William Clark, Chanoery Lane—Cultivation of land.—A com.
M. L. J. Lavater, Bath Street, and E. W. Niblett, Palace New Road —
Water-closets.

R. A. Brooman, Fleet Street—Nuts.—A com.

30th June, 1864.

Raymond Ealans, Abingdon Chambers—Jibsail rings.
Raymond Balans, Abingdon Chambers—Hooks for marine purposes.
John Corby, Dunoon—Centrifugal machines.
Alonzo Kimball, Glasgow—Sewing machines.
Henry Field, Gloster Terrace— Sorting eggs.
William Brookes, Chancery Lane—Sewing machines.—A com.
James Combe, Belfast—Machines for making cops.
M. P. W Boulton, Tew Park—Power from aeriform fluids.

Daniel Gallafent, Stepney Causeway—Pumps.
1st July, 1864.

F. L. H. Danchell, Red Lion Square —Removing air from tubes.
T. and T. Day, Hartlepool -Reeling and furling sails.

John Plimsaul, Bedford Street—Gratings for cooking stoves.
John Langton, Westboume Park—Ventilating railway carriages.

Thomas Nichols, United States—Preservation of eggs.
Coleman Defries. London—Foot-lights of theatres
E. T. St L. M'Gwire, Porchester—Hammocks for military purposes.
A. Wyley, Aston Manor, and J. Grainger, Handsworth—Fire-arms.
A. V. Newton, Chancery Lane—Self-adjusting couplings for railway car-

riages.—A com.
David M 'Galium, Union Road—Ascertaining distances.

J. Ellis, Brighton, and J. Adams, Archer Street—Decanting wine.
Alfred Thomas, Cardiff—Breaking stones.
Elton Templemore, Tachbrook Street—Securing corks in soda water bottles.

2nd July, 1864.

G. F. Graham, Upper Gordon Street, and W. Payne, Brunswick Square-
High pressure cocks.
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1652.

1653.
1654.

1655.

1656.
1057.

1658.

1659.

1660.

1661.

1662.

1663.

1664.

1665.
1666.

1667.

1668.

1669.

1670.

1671.
1672.

1673.

1674.

1675.

1676.

1677.
1678.

1679.
1680.

1681.

1682.

1683
1684.
1685.

1686.

1687.
1688.

1689.

1690.
1691.

1692
1693.
1694.

1695.

1696.

1697.

1693.

1699.

1700.

1701.
1702.

1704.

1705.

1706
1707.
1708.

1709.

1710.

1711.

1712.

1713.

1714.

1715.

1716.

1717.
1718.

1719.

1720.

1721.

1722.

1723.

1724.

1725.

1726
1727.

1728.

1729.

1730.

1731.

1732.

1733.

1734.

1735.

1736.

W. B. Davies. United States of America—Preventing the fouling of ships.

N. Jarvie and W. Miller, Glasgow—Oakum.
W. G. Craig, Cannon Street—Apparatus for steam boilers—A com.
W. E. Gedge, Wellington Street—Roman candles.—A com.
Samuel Fox, Deepcar— Treating cinders.
James Lee, Lightcliffe— Splicing leather.
W. Jackson, T. Glaholm, and S. S. Robson, Sunderland—Pumps.

ith July, 1864.
J. H. M V. B. Wisker, Castle Street— Protecting ships from projectiles.
A. S. Tomkins, Kilburn—Camp stoves for cooking.
John Taylor, Arlington Street—Endless band brush.
J. W. Jones, United States of America—Piano-fortes.—A com.

Mh July, 1864.
G. H. Palmer, Queen's Crescent—Heating liquids.
Henry Messer, United States of America—Caloric or heated air engines.
R. K Aitchison. Forest Hill—Steering vessels.
David Blake, Manchester—Steam fire engines.—A com.
B. C Sykes, Cleckheaton—Making bricks.
William Lloyd, Dartmouth Street—Hydrocarbon gas.—A com.
George Phillips, Holborn Hill—Aniline colours.
B. Whitehouse and C. Priestland, Birmingham—Manufacture of wick and
chimney holders for lamps.

J. E. Wilson, Upper Norwood—Railway carriages and wheels.
J. E. Wilson, Upper Norwood—Locomotive engines.
J. E. Wilson, Upper Norwood—Permanent ways of railways.
E. Clifton, Bradford—Brushes.

6th July, 1864. .

J. B. Howell, Sheffield—Wringing and mangling.
W. E. Gedge, Wellington Street—Album.—A com.
David Tunks. Accrington—Watches.
E. Ratcliffe and C. Ainsworth, Over Darwen—Looms for weaving.
A. B. B. V. Rathen, Fitzroy Square—Locks and keys.
F. J. Bugg. Ipswich—Pressed leather.
B. F. Sturtevant, United States—Boots or shoes.
John Spencer, Doncaster—Planting potatoes.

1th July, 1864.
E. M. Marsden, Handley Wood—Propelling carriages.
H. E. Skinner, Shadwell—Steering apparatus.
Gerald Murray, Paris—Writing machine.
J. H. Johnson, Lincoln's Inn Fields—Smelting or reducing of lead ores.

—

A com.
Henry Crichley. Birmingham—Reaping and mowing machines.—A oom.W E. Newton. Chancery Lane— Cleansing impure water.—A com.
William Sinallwood—Whitby— Reefing, furling, and settin? sails.

P. S. De Pinna. Cripplegate—Artificial or imitation feathers.
James Wilson, Exeter—Tanning.

8th July, 1864.
C. H. Collette, Lincoln's Inn Fields—Washing mschines.—A com.
E H. Carbutt and W. Cutts, Bradford—Steam hammers.
L. H. G. Ehrhardt, Bayswater—Gunpowder.
Alfred Blake, Newport—Brewing beer.
E. J. Dixon, Richmond—Railway brake.
A. C. Bamlett, York—Reaping and mowing machines.
Godfrey Russell, Albany Street—Stretchers.
G. Haseltine, Southampton Buildings—Piston heads and their packing.

—

A com.
Stephen Sharp, Melton Place—Ship's anchor.
Abraham Rogers, New Wortley—Supplying fuel to steam boilers.
J. Middleton and J. Conlong, Blackburn -Grinding the card cylinders of
carding machines.
Edmund Leahy, Kentish Town—Wheels and axles.

9th July. 1864.
Samuel Freeman, Waterloo Street—Curing smoky chimneys.
J. J. Mouticf, Paris—Distilling apparatus suitable for treating alcoholic pro-
ducts.

Thomas Sharp, North America—Tanning hides.
R. A. Brooman, Fleet Street—Presses.—A com.
George Hartshome, Dudley—Packing for engines —A com.
G. W. W. Webbe and F. Cant, Dulwich—Paints.
T. J. J. Greer, Dublin—Ventilator.
W. E. Gedge, Wellington Street— Finishing woven fabrics.—A com.
John Webster, Bradford—Looms for weaving
Moritz Meisel, Brompton—Thrashing grain.—A com.

llth July, 1864.
J. W. Horsfall. Dublin—Peat, coal, or fuel.
Thomas M'Grah, Sheffield—Cutlery bolsters.
David Stuttard, Nelson—Looms for weaving.
J. E. Billups, North Street—Permanent way of railways.
A. V. Newton, Chancery Lane—Measuring the flow of liquids —A com.
James Stickland, Saint Luke—Laying veneers on to surfaces.
R. A. Brooman, Fleet Street^Electric printing telegraphs.—A com.
W. E. Gedge, Wellington Street—Carriages.—A com.
T. Amies, W. Barford, and E. Pope, Peterborough—Rollers used for rolling
grass.

12f/s July. 1864.
F. L. H. Danchell, Great Onnond Street -Treatment of plastic materials.
J. Robinson, New Kent Road—Sharpening vertical and circular saws.
Z. B. Smith, Dudley, and J. Richards, Tipton—Railway chairs.
B. Greenwood and I. Underwood, Bradford—Hair and flesh brushes.
Stephen Carey, East Ham—Calcining bones.
William Hadfield, Bolton—Propelling steam boats.
Ludwig Schad, Warrington—Pigments.
C. V. de Wailly, South Molton Street—Clementine buttons.
St. J. V. Day, Glasgow—Wheels and axleboxes for locomotives, engines, &c.—A com.
John Forbes, Perth—Distilling liquids.
J. Tomlinson, Kimberley, and T. Brassington, Nottingham—Securing enve-
lopes.

William Clark, Chancery Lane—Producing designs by means of metallic
surfaces.—A com.

Adolph Busch, Hatton Garden—Window blinds.—A com.
W. Barford and E. Pope, Peterborough, and S. Bradford, Farcet—Chaff
cutting machines.

1737. G. O. Wray, Clement's Inn-Portfolios.
1738. W. Wood, Monkhill—Raising and conveying soil in the formation of canals.

13th July, 1864.
1739. Joseph Francis, Whitefriars—Screening and cleaning grain.
1740. William Spence, Chancery Lane—Metallic screw nuts.—A com.
1741. T. T. Coughin, Bermondsey—Obtaining motive power.
1742. William Parsons, Birmingham—Lever fastening for sleeve links.
1743. W. L Wise, Buckingham Street—Treating fibrous materials.—A com.
1744. V. Pean and A. F. Legros, Paris—Coffins.

1745. Edward Kirby. Oldham—Applying cop tubes to the spindles of mules.
1746. John Lewis, Preston—Making bolts.

1747. G. W. Pitcher, Cullum Street—Self-adjusting pipe wrench.—A com.
1748. Edward Kerruish, Liverpool— Collecting money.
1749. William Weild, Manchester—Pressure gauges.
1750. James Gilmour, Glasgow—Harmoniums.
1751. Benjamin Smith, Birmingham—Drawing iron.
1752. Christopher Claxton, Brompton—Railway carriages.
1753. Pelham Maitland, Myddelton Square—Boring ground for wells.

Uth July, 1864.
J. S. Tucker, Duke Street—Railway carrriages.
Edward Burstow, Horsham—Signals in railway trains.
R Smith and J. Booth, Manchester—Paper hangings.
Thomas Boyle, Gray's Inn Road—Air and smoke valve.
Joseph Bernays, Russell Square — Raising and propelling water.
A. A. Croll, Coleman Street—Purification of gas.
Joseph Needham, Piccadilly—Breech-loading fire-arms.
William White, Abergavenny—Umbrellas and sunshades.
William Cary, Manchester—Forging carriage springs.
T. Lancaster, J. Lancaster, and J. Whitaker, Burnley—Spinning wool.
F. W. Turner, Linsdale—Cultivating the soil.

W. C. Thurgar, Norwich—Protecting gardens from birds.

R. A Brooman, Fleet Street—Manufacture of fluoride of silicium.—A com.
John Clark, Bow—Continuing alarum.
J. G. Tongue, Southampton Buildings—Water wheels.—A com.
W. K. Westly, Leeds—Machinery for hackling.

1754.

1755.

1756.

1757.

1758.
1759.

1760.

1761.

1762.

1763.

1764.

1765.

1766.

1767.

1768.

1769.

1770.

1771.

1772
1773.

1774.
1775.

1776.

1777.

1778.

1779.
1780.

1781-

1782.

1783.
1781.

1785.

1786.

1787.

1788.

1789.

1790.

1791.

1792.

1793.

1794.

1795.

1796.

1797.

1798.

1799.

1800.

1801.

1802.

1803.

1804.

1805.

1806.

1807.

1808.

1809.

1810.

1811.

1812.

1813.

1814.

15(ft July, 1864.
Jones Saunders, Greenwich— Indicating the density of water used in steam
boilers.

D. B. Grove and W. Can-on, Birmingham—Envelopes.
J. M'G. Croft, St John's Wood—Shot, shells, rockets, or arrows.
Michael Henry, Fleet Street—Organs.—A com.
George Davies, Lincoln's Inn—Breech-loading fire-arms.—A com.
Peter Winton, Stirling—Reaping machines.
John Gill, Edinburgh—Facilitating reciprocating movements of machinery
John Weeks, Middlesex—Umbrellas.
James Chalmers, Bickerton Terrace— Armour for ships of war.
Thomas Wickham, Abergavenny—Calculating distances in rifle shooting.
Israel Swindells, Lancaster—Obtaining hydraulic cement from residuums.
Edward Butes, Middlesex—Letter balanoes.

16th July, 1864.

Thomas Johnson, Suffolk—Washing and cleansing bottles.
William Tillie, Londonderry—Undershirts.
A. A. Bonnet, Paris—Treatment of human diseases.
Andrew Wyley, Stafford—Breech-loading fire-arms.

John Clayton, Stafford—Heating and melting iron and steel.

Z. B. Smith, Dudley, and W. L. Nelson, Birmingham—Signalling on rail-

way trains.

T. F. Hodge, Cannon Street—Machine for sewing and stitching.—A com.
Andrew Barclay, Kilmarnock—Pig iron.

Squire Whitehurst, Derby—Twist lace machine.
William Whitley, High Street—Washing machines.
T. C. Ebdy and M. Burdon, Durham—Lighting and extinguishing gas lamps.
Charles Askew, Middlesex— Permanent way of railways.

W. M'l. Cranston, Upper Thames Street—Reaping machines.—A com.

18(ft July, 1864.

Frederick Seebohm, Newcastle-upon-Tjnj— Iron.

Thomas Wilson, Birmingham—Signalling on railway trains.

P. G. B. Westmacott, Newcastle on-Tyne—Cutting tunnels.

F. C. Cosserat, France—Smoke-burning furnaces.

19(A July. 1864.

A. Espirat and E. Sauce, France— Complex filter.

Edmund Lea, Stafford—Combined piano-forte and harmonium.
Allan Dalzell, Birmingham—Holding and suspending tickets

Theodore Bourne, New York—Transmitting motion.—A com.
John Maynes, Manchester—Looms for weaving.
H. E. F. De Briou, Middlesex—Preserving ships' bottoms.
James Syme, Glasgow—Fire-arms.
Oliver Phalp, North Shields—Reefing, furling, and setting square sails.

G. P. Harding, Cornhill—Guns and ordnance.

20*ft July, 1864.

C. Whittaker and J. Cocker, Oldham—Self acting mules for spinning and
doubling.

Joseph Labereau, Paris—Expansion and contraction of air.

W. E. Gedge, Wellington Street—Checking the weight of luggage.—A com.
W. H. Wilks, Middlesex— Fire-arms.
John Coton, Blackpool—Washing clothes.

W. E. Newton, Chancery Lane —Applying explosive compounds.—A com.
A. Barton, J. Sidebotham, and T. H. Nevill, Manchester—Dyed calicos.

21s( July, 1864.

1815. E. Young, Sheffield—Drying ores.

1816. J. R. Cooper, Birmingham—Breech-loading tire arms.
1817. John Hart, Sunderland—Reefing sails

1818. Robert Lees, Chester—Screw propellers.

1819. W. E. Gedge, Wellington Street—Stirrups —A com.
1820. William Booth, St John's Wood- Communication between guards and pas

sengers on railway carriages.

1821. John Whitford, Liverpool—Cooling wine.
1822 Nahum Salamon, Ludgate Street—Sewing machinery.—A com.
1823. A. V. Newton, Chancery Lane—Electro-telegraphic apparatus.—A coni.

1S24- Alfred Topp, Farnworth—Twisting and doubling cotton.

1825. James Higgins, Salford—Cleaning cotton from seeds.
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RECENT IMPROVEMENTS IN TUNNELLING.—No. II.

Rziha's Methods, Iron Prop Framing and Akch Centering.

As may be gathered from our last paper on this subject, the operations

of tunnelling may be divided into two grand classes—those for support,

during excavation, of the surrounding materials, and those whereby the

core of these, that must be removed to make way for the tunnel aper-

ture, and its permanent lining (if any) shall be dislodged and brought

to open day.

We propose at present to make some remarks upon the first

only, and remarks only ; for to tieat in anything like a complete and

orderly manner of these two operations alone, would be to write a sys-

tematic treatise, rather than a DOtice fitted for a journal which, like the

Practical Mechanic's, acknowledges civil engineering as but one of its

objects.

No man with a practical eye, however inexperienced in tunnelling,

who enters a tunnel in progress of execution, and gets up to the fore-

head, or actual seat of work, but must soon see, that whatever method

shall dispense with most timber and timber-framing, as auxiliary instru-

ments to execution, must most largely, and in a rapidly-expanding ratio,

economise cost. He sees aiound him often a perfect chaotic-looking

net-work of timbering, and observes that much of it is cut, shattered

to pieces in use, or buried for ever iu the material just outside the lining

of the tunnel. It is no doubt true, and will so be told him probably,

by the orthodox engineer in charge, or by the contractor's agent, that

every stick of all this timber is indispensable ; that tremendous loads

above, and pressures around, have to be temporarily provided against,

and that economy there, is out of place ; and so, no doubt, it is, upon

No. 198.—Vol. XVII.

existing methods of procedure—if methods they may be called in which

so little of the forethought of method is visible.

The space at command for men to work in is extremely limited in

every tunnel. Every stick that is fixed within this limited area becomes

an obstacle to free movement, and a hindrance to execution. It not only

delays the work it is intended to facilitate, and costs the value of its own
material, but involves the serious charges (under the conditions) for

labour in the bringing into its beith, the fixing it in place, and presently

after, the removal of it, or the burying of it in darkness behind the

lining for ever.

Iu the only work of system or authority which we possess in English

(M. Simms's "Practical Tunnelling"), this is admitted—in a somewhat

loose and general way, however. In the accounts of the modes of exe-

cution employed in the two great tunnels which constitute the substance

and chief value of that work, the author has recorded the old, and still,

in England and abroad, the usual methods of tunnelling in loose ground

(i.e , in other than solid rock), and has, as regards the Bletchingly tun-

nel, given the common modes of timbering and centering, and as regards

the Saltwood tunnel, the methods of centering patented by Mr Frazer,

C.E., who conducted the work, and there employed his methods for the

contractors.

The timbering of support is much the same for both methods, in equal

ground, but the cost of centering is in favour of Frazer's construction. A
double set (so as to leave the last

constructed portion of lining still

supported) of the ordinary form

of centering costs, as stated by

Simms, £88, while a complete

set of Frazer's centering costs

£61, both in round numbers.

This centering of Frazer's, which

has since been more or less

modified by others, was a first

attempt to improve upon the

centre frames of Telford, at Hare-

castle tunnel, and in doing so to

achieve two great objects:—1st,

To make centering that should

bear being moved again and

again as the works progress, un-

injured ; 2nd, To economise

timber and space, and in these

labour. It was a move in the

right direction, though halting

very short of what, even at that

time, might have been done, had

the inventor got the idea out of

his head that timber was the

only available material, or rather,

had he, with an originating mind,

considered whether his reforma-

tion ought not to have begun

much earlier than the center-

ing in the tunnel processes. In

fact, all the preliminary works

—

the headings, the enlargements

of these headings, the successive

shiftings of supports, &c, &o.

—

remained stereotyped in Frazer's

plan, as in those of his prede-

cessors.

Nor does Simms, his historian, seem much impressed with what

Frazer certainly had attained. His commendation goes little further

than to say, that "for light, or only moderately heavy ground," he

recommended Frazer's centering, but where the ground presents real

difficulties in support, he adheres to the old plans. There is an evident
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absence of anything of guiding principle in Sirnms's views as to this.

"The quantity of timber depends upon the ground," (p. 123, 2nd edit.)

" The extensive use of timber is to be avoided as much as safety will

permit, as producing unnecessary cost, by its value as material, and by
the labour expended upon it in bringing it into place, and again remov-
ing it." "But penny wise economy in this should never be practised,

as it often results in ruinous expense in the end." All which is most
obviously true, but scarcely needed to be set forth in a professedly sys-

tematic treatise, as a substitute for some principles by which not only

the quantity of timber, in given ground, might be ascertained, but
reduced to the least possible.

The idea seems never once to have entered Simms's mind that any
new method of tunnelling could be struck out, or that, without some
such new method, the old modes of carrying out the old methods could

be but little departed from. His work, which we by no means wish to

disparage, for at the date of its first edition, in 1844, it was a very re-

spectable contribution to engineering literature—thoroughly answers to

its title of being a. practical treatise, but practical in no higher a sense

than that in which a Chinese would write a treatise on the art of doing

something, (imitating a cracked plate, or what not,) which he and his

forefathers had been in the habit of doing in the way he might describe

for ten thousand moons. It is not much more than Simms's " recipes

Eisenbahn "—in which he has stepped out of the old rutted track, and
boldly propose wholly new methods of procedure, one of the most re-
markable features of which consists in the abandonment of timbering
and timber centering altogether, and the substitution for these of iron
constructions, and, as a consequence of their employment, the dis-
use of small headings and so forth ; in other words, the cutting out
the tunnel in its full area at once, and, paripassu, lining it, and leaving
it complete as his iron skeleton moves on.
This work is only the prelude to a far larger work, which Rziha has

announced as in the press, and of which this is to be considered as only
a sort of index or foretaste, as he himself calls it, ein Vorlaufer. Of the
greater work, the " Lehrbuch der Gesammten Tunuelbaukunst," &c,
he has given the complete programme (or rather, the publishers, Ernst
and Korn of Berlin, have) at the commencement of this work now un-
der notice.

_
Should the greater work fulfil this programme, and contain

anything like the same sort, and proportional amount, of vigorous and
original thought that its forerunner evinces, it is destined, beyond
doubt, to be the most important work on tunnelling ever produced

—

probably one of the most valuable additions yet made to engineering
literature.

Whether the consumption of timber or that of time, first set Rziha's
mind working upon new methods, he attaches much importance to both,

Fig. 2.

to make tunnels, derived from experience," like Mrs Glass's recipe to
cook a hare ; and the English engineering library wants a better
book on the subject now than even Simms's second edition of
1859, by Haskoll, who added little or nothing to his original
author.

It has been reserved for a foreigner to make the first proposition for
a

y
great advance in this department of the tunnel building art. Eranz

Rziha, a German engineer, we believe of Polish origin, and well known
in Prussia and eastern Germany by his writings in German engineer-
ing journals on this particular subject, has, during this present year,
published at Berlin an extremely remarkable brochure—" Die neue
Tunnel-Bau methode in Eisen, augewendet bei den Tunnelbauten zu
Naenseu und Ippensen auf der Herzogl, Braunschw Holzmindener,

and as regards the former, in relation to Continental railway works,

produces some striking facts in corroboration of the necessity of future

economy in his summing up (Folgerungen) at the conclusion of his

treatise. He says, quoting Weber in an address to the "Schule des Eisen-

bahnweseus" in 1862— there are now 280 German miles of railway in

progress or contemplation, and upon these there will be, at the average

of lines completed, 268,800 lineal feet of tunnel. This, if all exe-

cuted by the old methods, must involve (again upon the average of

executed works) no less than 16,128,000 cubie feet (Rhenish) of timber

for supports, &c. This vast mass of timber will require the cutting

down of 322,560 square morgen of forest, and this clearing must be

contributed to by the forests of Austria, of France, and of Prussia, in

the ratios following, viz.

—
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Austria,

France,
Prussia,

224
95

66

It is not without just ground, then, that Rziha says that a new tunnel-

making apparatus that shall dispense with timber almost entirely, is a

matter of national importance to every kingdom in Europe.
Rziha commences his work by clearly describing and passing in re-

view the several usual or old methods of tunnelling, as practised in

England, in Belgium, and in Austria ; including the method (first, we
apprehend) practised on the London and Dover line in the Abbot's Cliff

tunnel (under Sir Wm. Cubitt), in which the props, timbers, and cen-

tering are supported in great part upon a core of stuff left continuously

in the middle, and in the end removed. This method is known in Ger-
many as the Kenibau methode. In all these methods there is a general

family likeness. They all proceed, by the piercement of one or more
headings, by the enlargement of these with the aid of masses of prop
timbers ; and finally, with the cutting out of the tunnel to its full area,

and lining it with brick or masonry. He points out the various sources
of difficulty, and waste, both of material and time, produced by those

methods, and proceeds to consider how far it may be practicable to im-
prove upon them, still maintaining the timber system, both in props
and centering. He arrives at the conclusion that no great improvement
is possible upon any mere modification of the old timber methods.

I'ig. 3.

Rziha then passes in review the original methods of tunnelling in
wet and running ground, devised by the genius of the first Brunei, as
introductory to hi3 own new method, which briefly may be said to con-
sist

—

1. In the abandonment of all small headings, and, in place of these,
taking out the tunnel at once to its full cross section. This is

effected

—

2. By means of his peculiar iron tunnel framing (tunnelrahmcn),
which contributes at once a complete and effectual system of
propping and support for the ground, and a system of moveable

centering upon which the lining is built in, and which is removed
as the latter becomes complete, and the mortar or cement set.

3. In combining with this an effective but very simple system of

poling boards, with iron, screw, and other moveable supports,

adapted from the Thames tunnel system, by which the roof, the
sides, and the forehead of the tunnel excavation are at all times,
and in whatever strata, effectually protected from forcing in of
the ground, and from irruption of even water or quicksand.

In rock, or other hard and dry ground, of course these last portions
of bis apparatus are unnecessary.
Whether, however, the work be carried on in clay, sand, or other soft

material, wet or dry, or in rock, his system of iron props and centering
is equally available and valuable.

Within our limits, it is impossible we can enter into those details of
construction, and of modes of use and arrangement, of Rziha's ap-
paratus, as described by himself, that would be necessary to make our
description satisfactory to the practical engineer, to whom many ques-
tions, that here must remain unanswered, will be certain to occur. We
can only give a general sketch of these new methods, and refer those
interested to the original. Such general notion will, however, be pretty
clearly gathered from the following illustrations which we reproduce
from Rziha's work.

Fig. 1 shows a transverse section of a tunnel (of the usual German
type in form), commenced. The cove is taken out of the full section.

The roof and sides are sup-
ported all round by the system
of iron skeleton voussoir fram-
ing, seen in place, with the ex-
ternal surface of planking sus-
taining the ground when this is

soft or liable to give way. The
framing, it will be seen, is chiefly

formed out of double y rail iron,

of which also the longitudinal

struts or wales, seen in cross sec-

tion, are also formed. The inner
rings of voussoirs are formed in

skeleton panels and of cast iron
(for reasons given,) and are those
which support the lining and
form its centering. These in
fig. 1 are supposed to be nearer
the eye than the outer rings of
voussoirs which support the
ground, and still nearer the eye
a portion of the invert arch is

already seen laid in place. It

will be seen that this system of

framing provides, upon the hori-

zontal struts, also of double "j-

iron, for no less than five separate
sets of tramways for the removal
of cleblais and the bringing in of
material.

Fig. 2 is a vertical longitudi-

nal section of the extreme work-
ing end of a tunnel on this sys-
tem, and upon comparing the
corresponding portions in this

and fig. 1, with the succeeding
fig. 3, which is an horizontal
section of the same at the level

of a b, in fig. 1, the reader who
is at all acquainted with tunnel-
ling operations, will readily re-

cognise the uses and adaptations
of the several parts of the appara-
tus. In both. figs. 2 and 3, the

uses and mode of application cf

the poling board frames, to the

sides and forehead, are very*

obvious. In fig. 4 a transverse

section of the tunnel in a more
advanced stage is given, in which it will be seen a large portion of the

lining arch has been laid in, and it is seen supported upon the inner

ring of voussoirs, and the timber sheeting thereon. Beyond these

are seen some of the prop-voussoir rings, and beyond these again,

the forehead, of iron divided panels, each filled in with its own poling

boards.

Such in briefest sketch, is Rziha's novel system. Its great character-

istics and recommendations are rapidity of execution, producing cheap-

ness in the end, by the use of efficient, in place of lumbering and compara-
tively inefficient, though apparently less costly apparatus. The devisal
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of the apparatus is such, that the whole work goes on at once, and pari

passu—that every portion of the apparatus (which has the permanence
and durability that iron has at all times as compared with wood,) shall

be moved on with the work, and used again and again, and nothing of it

ever lost or buried—that ample space is preserved for facile and healthful

work on the part of the men, at every stage, and ample means (far

greater than ever yet had by timber arrangements,) are provided for the

transport of material, out and into the tunnel. In rock tunnelling,

where of a character still to demand lining, but where blasting opera-

tions must be performed, these methods present other and peculiar

advantages, as do they also in point of ventilation.

We cannot, however, enter into these more at length. If these

methods be good, and are deemed so in Germany, they are much more
so with us, where iron naturally should be substituted for timber in

every instance for which it is fitted. That there is a large margin for

economy, by the use of better though even more costly apparatus, (and

Rziha does not admit greater first cost,) is evident in Germany at least,

(we believe equally with ourselves,) by details which he gives. In the

cheapest tunnel executed in sound ground (out of a table of 25 continen-

tal tunnels given by him,) viz., that of Kerschbach, on the Austrian

Southern Railway, 110.2 cubic feet of timber were destroyed for each

1000 cubic feet of room in the tunnel finally obtained, while in the dear-

est, that of Czernitzer, and Freidrichstollen, in quicksand, the destroyed

timbers rose to 560.8 cubic feet for each 1000 cubic feet of capacity

finally obtained, or more than half a cubic foot of timber to each cubic

foot of space worked out permanently. There is a good deal here to

pay for well contrived iron work to take the place of sticks. It may not

be irrelevant nor uninteresting to give here the cost per lineal tuthe

Fig. i.

6. Klamm, ...

7. Gamperl,
8. Sdmmering (top tunnel,)

9. Triebitz,

10. Czeruitz, ,,.

3733
3584
5499
4867
3568

and putting the cost of Saltwood and Kilsby tunnels in England, into
the Prussian units of length and cost for comparison, we have :

Saltwood,
Kilsby, .

3687
3431

S&*^-^*w^^^^^^^^^^^

(=0.749889 English poles,) of ten double line tunnels recorded by
Rziha:—

Thalers.

45931. Webcrkogel Tunnel,
2. Karst, No. IV., ...

3. L)o., Ill, ...

4. Do., V., ...

5. Wolfsberg,

5512
5112
4449
4807

and thus we see that the Germans are not more extravagant, if so much
so, as ourselves, having often far more difficult strata to deal with.
We have endeavoured, in dealing with this first branch of our sub-

ject, to give some account to English readers of Rziha's improvements.
We wish them impartially examined by English engineers, and as we
hope, fairly tried, and we wish the methods success, in the old German
miner's peculiar benediction, Gliic/c avf.—Ed.

(To be continued.)

THE DUTCH SYSTEM OF FIELD ARTILLERY.

(Continued from page 87.)

10. Nos. 1 and 2 are similar to those in use for smooth bore field

guns, but that part of the serge which is outside the ligature is sewn to

the hag, to prevent it getting between the projectile and the sides of
the bore when the cartridge and the
projectile are introduced simultane-
ously, without this precaution the pro-

jectile might stick fast.

No. 1 cartridges weigh k 750 (IG53
lbs.); they are used for the canister
shot, and are distinguished by the
deep colour of their bags. No. 2

cartridges weigh k-640 (1-190 lbs.),

are used for the horizontal fire of shells

and shrapnel, and have white serge
bags.

Cartridges Nos. 3 and 4 weigh
respectively 0k 090 and k-070 (0198
lbs. and 154 lbs-), and are used for

the vertical fire of shells. Their bags
are simple round pieces of serge, the
edges of which are brought together,

and fastened by a woollen cord. One
of the ends of the cord is

m 10 (3-94

in.) long, the other is sewn to the bag.
The serge is of a deep colour for No. 3
cartridges and white for No. 4.

The cartridges are also marked in

figures, 1, 2, 3, or i, to avoid all

mistake.

11. In order to make the small

! cartridges, Nos. 3 and 4, come under
the vent of the piece, recourse is had
to a cylindrical sabot of willow wood.
This sabot has a cavity on its upper
part, in which the cartridge is put,

and a saw-cut in the direction of its

length, which holds the loose end of
the binding string of the bag.

12. Priming tubes, No. 2, are for

percussion, and No. 3 for friction

;

they do not differ from those in use for

smooth bore field guns.
13. The fuses of the shells and

shrapnels have copper tubes, and are
similar to the fuses of the spherical

shells, except that their length is

0--079 (3-111 in.) (fig. 11).

There are twelve numbers of fuses,

the charges of which are as follows :—
Nos. 1 to 8, mealed powder.

No. 9, mealed powder in the lower part, and composition in the upper

part, for a length of m-015 (0'590 in.)

No. 10, like No. 9, except that the composition has a length of m-040
(1.575 in.)

Nos. 11 and 12, composition.
The composition is an intimate mixture of 21-6 parts of saltpetre, 58'9

of sulphur, 179 of mealed powder, and 1'6 of charcoal.

The cup of the fuses, Nos. 1 to 11, receives a piece of priming wick,
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which is fixed there by means of a copper -wire ; this wire passes

through three holes drilled in the cup, and serves, at the same time, to

attach the parchment label which carries the number of the fuse

;

the wick is then covered with a layer of priming paste (powder
moistened with spirit of wine), and this, in its turn, is covered with a

bit of white paper.

The cup of No. 12 fuse receives two double pieces of wick, arranged
in a cross, each having nearly double the length of the fuse. The two
pieces of wick are fixed, as has been described above, and covered with
a layer of priming paste.

The fuses are furnished with a leather ring, of a truncated, conical

form, tightened against the cup. Immediately below this ring there

is wrapped and glued a band of paper having the form of a right

angled triangle, of m 034 high, and m-0SS on the base (1'338 in. X
3'465 in.)

The packets contain ten fuses, and are marked with the letters z p,

with the number of the fuses and the year of manufacture.
14. The length, and duration of combustion, of the different fuses are,

as follows :—

-

So.
Length of the Column of Deration of Com- Corresponding

Composition. bustion. Distance.

Metres. Inches. Seconds. *Paces.

1 00128 0-503 1-23 600
2 00163 0642 1-37 700
3 0-0201 0791 1-52 800
4 00239 0-940 2-70 900
5 0-0278 1093 2-22 1000
6 00357 1-404 2-53 1200
7 0-0482 1897 3 42 1500
s 0-0661 2-603 4 52 1900
9 id. id. 6-32 2400

10 id. id. 920 3000
11 0-0750 2-953 4000
12 id. id. 1629

Up to the distance of 1000 paces* it is not necessary to adjust the
fuses. At greater distances the fire is easier, and there is more time to

make adjustments. It is on this account that the distances which cor-
respond to the two Nos. following No. o increase successively by 200,
300, 400, 500, and 600 paces, and that there is only one number for the
distances comprised between 3000 and 4000 paces.

The adjustment of the fuses is done by a steel awl, as will be described
further on.

15. The fuses are very easily introduced into the fuse-plug, through
the parchment cap, up to the leather ring ; it is then enough to press
the head of the fuse lightly against the rim of the gun wheel, in order
to force the ring into the cup of the fuse-plug.

The object of the band of paper glued on the tube of the fuse, is to

still further squeeze this tube into its place, and thereby to avoid the
projection of the fuse out of the fuse-plug when the projectile ricochets,

as might happen without this precaution.

The No. 12 fuses, intended solely for the vertical fire of shells with
small charges, are furnished with long priming wicks, to make sure of

III. Apparatus.

16. The apparatus of the rifled 4 kilogramme guns are similar to

those of smooth bore field guns, with the exception of the sponges and
rammers, which have been altered. There are, besides, an awl to ad-

just the fuses, and a file; but, on the other hand, the case of adjusting

instruments, and the box for fuses, are dispensed with.

17. Each piece has two sponges, with rammers. One is similar to

those used for smooth bore guns (fig. 5), except in the length of the

head of the rammer ; the other is peculiar to these rifled guns (fig. 4.)

This latter is distinguished by a shorter brush, behind which there are

a number of discs of thick woollen stuff, separated, three and three, by
leather discs of a smaller diameter. These different discs occupy a

length of m'100 (3-938 in.), and are fixed by a round piece of elm tim-

ber, and a key passing through the shaft. The ramming head is the

same for the two sponges, it is longer than those of the sponges for

smooth bore guns, on account of the deep cavity—shaped like a tulip

—

which is required to receive the head of the fuse-plugs of the shrapnels.

Fig. 7. b

Fig. 4. a *., A

Its length is m -155 (6104 in.), and the depth of the cavity, m 075

(2 953 in.) At each extremity of the head of the rammer is a counter-

sunk copper ferrule.

On the shaft, at lm-165 (3 ft. 9'9 in.) from the extremity, of the

rammer, are some flat-headed copper nails, which serve as a mark to

show when the charge is well home.

Fig. 5.

Fig. 4.

ignition. These fuses have no need of adjustment, for they generally

continue to burn, even when the points of the shells become buried in

the ground.

* The pace used in the artillery of the Netherlands to mark distances Is 0n» -750 (2 ft.

H In.)

18. The borer to adjust the fuses is composed of a steel cylinder,

the end of which is flattened and terminated by two curved points, and

of a boxwood handle (fig. 7). The cylinder carries four circles and six

half-circles, marked with a file. The distances of the circles from the end

of the borer correspond respectively with the hollow of fuses No. 5, No. 6,
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No. 7, and Nos. (8, 9, and 10.) The half-circles show to what depth

these same fuses must be bored out for each 100 paces within the dis-

tance which corresponds to their number.
In case of necessity, the No. 5 fuses can be replaced by Nos. C, 7, and

8, by adjusting these latter accordingly.

The adjusting borer is enclosed in a leather case, of truncated conical

form, and which is lined inside with sheet brass. This case is furnished

with a flap cover and a banderolle, by which it is carried on the shoulder.

19. Each piece is provided with a bastard file, No. 3, to repair the

tenons or nipples of the projectiles, in case they should become injured,

by blows or otherwise, and so prevented from entering the grooves.

20. To screw and unscrew the fuse-plugs in the eye of the projectile,

a key of round iron is used, formed like pincers. The two ex-

tremities of this key are bent inwards to a right angle, and provided

with steel points.

To use it the projectile is placed vertically, the points are introduced

into the holes in the fuse-plug, and the key worked horizontally. Be-
fore screwing in the fuse-plugs the threaded part is slightly greased.

This key makes part of the accessaries, hut does not count among the

apparatus.

IV. Means of Pointing.

21. The means of pointing the 4 kilo, rifled cannon are

—

The guide placed on the muzzle sighting lug {masse de mire).

The breech sighting lug.

From the small sight, 1"

From the large sight, 0"
'460 (— 4 ft. 9J in.)

740 (= 2 ft. 4 14 in.)

These dimensions conjointly with the rise in the sights determine the

angles of the aim.

The axis of direction being parallel to the axis of the cannon, it is

not necessary to regard the inclination of the axletree of the gun-
carriage, provided the sight be adjusted vertically.

24. The large sight is of brass, and is composed of a square standard,

with a foot and a moveable runner, with a binding screw of iron

Fig. 3.

(rigs 3.)

The foot is furnished with
a screwed taper pivot, serving
to fix the sight to the middle
sighting lug (masse de mire),
conjointly with a binding
screw ; this latter is attached
to the foot by a little chain.

The upper part of the foot

carries a notch, so as not to

intercept the line of sight

passing through the nick iu

the aftermost sighting lug.

There is also provided in the foot a small spirit level, by means of which
it is possible, if desirable, to adjust the sight vertically.

Fig9. 3.

The small sight fixed on the breech sighting lug.

The large sight fixed on the middle sighting lug.

22. The modifications adopted in the guide and the sighting higs of

the pieces transformed into 4 kilo, guns have been described in (2).

23. The top of the guide and the centres of the pivots of the two
sights are in the same right line parallel to the axis of the cannon,
(copperplate, fig. 5.) This line has received the name of the axis of

aim, (a.ic dc poinlage.)* Its length from each sight to the top of the
guide is as follows, respectively :—
* This name appears very convenient—first, because it is from this line that the rises

of the sights are measured ; and, secondly, because it is really the axis round which the
two sights turn. No other name would satisfy this double condition.

The anterior face of the standard is partly hollowed, so as to lower
its centre of gravity as far as possible. At its upper extremity there is

a small screw to stop the runner. On the left side of the standard is a
series of marks, showing the rise of sight for distances, increasing by
100 paces, from 900 to 4000. The numbers, 1000, 2000, 3000, and
4000 are engraved above the marks which correspond to those distances

;

and the even numbers, 12, 14, 16, up to 38, above the marks which
correspond to the distances, 1200, 1400, 1600, up to 3800 paces. To
avoid confusion, the intermediate distances are not figured, and the

marks which correspond to those distances are only a part of the length
of the other marks.
The posterior face of the standard presents a series of triangular
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grooves, oblique and equi-distant, inclined from top to bottom, and from

right to left, in tbe proportion of 1 horizontal to 10 vertical.

Oa the posterior face of the runner there is a scale of m 020 long,

divided into millimetres. The binding screw is placed laterally, and

acts like a wedge on a steel spring, to press the runner against the

standard. A transverse slider moves in the runner, of which the face,

which is in contact with the posterior face of the standard, is grooved

like it. And thus the slider moves to the left or the right, according as

the runner is raised or lowered.

In this slider there is a second slider, carrying an eye piece on its

left extremity. By turning the eye piece on its axis, the two sliders

act in unison, andthe eye piece is carried to the left or right, as the

runner ascends or descends, so that the lateral deviation is corrected at

the same time the sight is made.

By means of this second slider this correction for lateral deviation

mav be modified at will, according to the force and direction of the

wind.

To give the normal correction of one tenth of the rise of the sight, it

is sufficient to bring the extremities of the two sliders into the same

plane, which for greater certainty, is shown by a mark.

An arrow engraved on the small slider shows the normal correction

in millimetres, and also makes it easy to increase or diminish this

correction by a determinate number of millimetres.

25. The si<*ht is intended to remain on the gun both while firing

and on the march. Fixing the binding screw too tight is always to be

avoided, as this would render the sight liable to be bruised when firing.

For small and medium distances, the vertical position of the sight

can be obtained, simply by the eye, with sufficient exactness.

26. The small sight consists of a brass plate, furnished with a tapered

pivot and a button. (Fig 1.) The upper contour of the plate is formed

of three arcs of circles, whose centre is in the axis of the pivot, and

whose radii are respectively equal to the heights of sight which corres-

pond with the distances, 90U, 800, and 700 paces. The three radii

Fis. U

When use is made of the large sight, the length of the axis of direc
tiou is reduced to O™ •740 long, and the rises of sight are-

For 900 paces m -021 For 2500 paces m 088
' 1000 " •0245 " 2600 " 0935
' 1100 " 028 " 2700 it •099
' 1200 it •0315 " 2800 (t •105
' 1300 tt •035 " 2900 " 111
' 1400 it •0385 " 3000 K •117
' 1500 " •042 " 3100 K •1235
' 1600 " •0455 " 3200 (i •130
' 1700 tt 049 " 3300 it •1365
' 1800 tt •0535 " 3400 tt •143
1 1900 " •058 " 3500 it •150
1 2000 it •0625 " 3600 a •157
' 2100 tt •067 " 3700 " •1645
' 2200 it •072 " 3S00 " •172
1 2300 it 077 " 3900 a •1705
' 2400 it •0825 " 4000 tt •187

(To be continued in our next.

)

Fig. 2.

touching the middles of the three arcs, and the three figures, 9; 8, 7,

showing the distances, are engraved on the plate.
The arcs are chamfered from the side of the pivot-

_
The pivot serves, conjointly with a split key (fig. 2), to fasten the

sight to the posterior sighting lug, whilepermitting it to turn freely.

For this purpose the pivot has a circular groove which corresponds to

the hole for the key, so that the latter passes into the groove in the
pivot when it is introduced into the sighting lug. The extremities of
the forks of the key are also rabbeted, and the sight remains permanently
on the gun.
To the right of the last arc the plate has a deep hollowing out, which

allows of free vision through the nick of the aftermost sighting lug.
The button is used to tum the plate, and care is taken to adjust

vertically the radius of the arc which corresponds to the angle of sight
which it is wished to set the piece to. This instrument does not allow
of correction for lateral deviation, but this is very small, up to 900'

paces. If desired, the correction is made by changing the point of aim
on the butt.

The rise of sight adopted for the 4 kilo, gun, when using the small
Bight, and consequently, when the axis of direction is lm'460 long, is

—

For 700 paces, m 0295.
" 800 " -0350.
" 900 " -0410.

For 600 paces the sight is taken through the nick of the aftermost
sighting lug.

ON RINGED STRUCTURE IN ORDNANCE.

(Continued from page US.)

General Characteristics of the Remaining Cases.

It will not be difficult to fix conditional equations for all the remaining
cases which may occur ; but in practice the question will seldom be
about tubes with very thin substance; we therefore renounce the

special calculation, and rest satisfied with the following observations for

general guidance.

A tube open at both ends, but in the middle
surrounded by a band ring, comes under the

second case, treated before, when we understand,

under I, half the length of the new tube, and
when we place the origin of the absciss in the

middle of the tube.

For the case of a tube surrounded at both ends,

and in the middle with single rings, we may also

consider one-balf of the tube, or go back to the

case where a tube is provided on one end with
a double band, and on the other with a single

band ring.

The case where several single or double band
rings exist on any one of the places, requires,

in general, a division of the integral for the single

parts of the tube between every two bands, whilst

we express (as in the theory of prismatic bars)

the demand, that the direction of the curve of the

longitudinal section for two approximate portions

of tube, must be in a common bounding point.

If the tube is not filled in all its length with the

same pressing liquid, or if internal or external

liquids are acting upon it from point to point

with different pressures, then we have to solve

one of the problems just referred to.

Lastly, it is easy to take into account the case where band rings are

put around the tube which do not produce exactly the effect that the
transverse section is kept in its natural form, that is to say, that the
tension is preserved at the value of zero.

Instead of the forces, q, required for this, we may assume band rings
with any angularly acting forces of given value, which produce a certain

contraction or expansion of the tube in the places in question. Thus,
for example, we may examine the impression of a band ring which
produces a given pressure, q, or which contracts or expands the trans-

verse section to a given degree, of a tube which has to bear no hydro-
static pressure at all.

The general characteristic properties before examined, which consist

in the undulating form of the transverse section, and in the periodic

rising and falling of the tension, s, over and under the mean value,

-~, being true for tubes without the band rings, will be repeated in all

these cases. For thin tubes, this is the most important consideration,

and a clearer examination of the special cases mentioned will not be
practically necessary. But it seems all the more necessary now to

examine the state of such tubes as have any assignable thickness of sub-

stance, and which are provided also with band rings, or are subjected to

other unequally acting forces.

4. Tubes with closed ends and band rings, the thickness being
anything assignable.

Taking up the examination of the preceding chapter, we have now to
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assume that the substalice or wall of the tube has any desired thickness.

Under these circumstances, the pressure produced in the direction of the

radius, r, plays an important part, as it produces a compression of (he

material, which modifies the law of extension of every elementary layer

of the thickness of the tube, and at the same time the tension, s, taking

place in the direction of the circumference.

Let
1 = the length of the tube.

r , ri, r = the internal, the external, and any desired radius.

Po.P>.P= 'ne internal, the external, and that pressure per square unit

taking place at the extreme point of the radius at the end
of the absciss, x.

Qo, Qi, Q — the pressure which a band ring put around the tube, in the
direction of the radius, per longitudinal unit of the circum-
ference, produces upon the layer, due to the radius, r , r„ r,

so that, therefore, Qi corresponds to the whole action of

the band ring upon the external circumference of the tube.

c = the absciss for such a band
« , s,, s = the tension of the angular fibre of the radius, r

0i
riM r, at the

end of the absciss, x.

p 0i f if f
= the increase of the radius, r0- t\ r, at the end of the absciss, x.

tpr,t <p lt
cp — the angle of inflexion of the tangent, of the transverse sec-

tion of a layer of the radius r0> ru r, at the end of the ab-

sciss, x.

P 0p I?!, R := the radius of curvature of the transverse section at that

place.

rj, p2,
p»

t p2 , <fi, R». the values relating to the fibres going through the
centre of gravity of a strip of an indefinitely small central

angle.

E, the limit of elasticity in the direction of a circular transverse section,

which is regarded equal to that in the direction of the
radius.

Ei, the limit of elasticity in the longitudinal direction of the tube.

*, the ratio, —r , which, for metals or any other bodies, (assumed) honio-
•C'l

geneous in all directions, is = 1.

t, the force per superficial unit, wherewith the circular transverse sec-

tion of a very thin layer, corresponding with the absciss,

x, iries to slip from the radius, r, upon its neighbouring
transverse section, from the outside or from the inside, a
force, we must imagine, positive, when it affects the end
superficies of the layer, x, from the inside to the outside,

by which, naturally, the first surface of a layer commenc-
ing the last point of the absciss in the contrary direction,

that is to say, from the outside to the inside is affected.

t' t", the forces existing at the commencement or at the end superficies

of the tube, therefore x =0 and x= I in the interval, r, of

the force of slipping, which is the result of certain external
forces at the boundaries of the tube.

Let us now suppose that we cut out of the thickness, longitudinally,

a parallel strip with a transverse section, in the form of a trapezium, of

which the side surfaces contain the very small angle, 2 a, and let us
consider the forces which act on a part of this strip, which begins at the

end of the absciss, and extends from thence to the extreme point of the

tube ;—these forces are the following

—

1. The inner hydrostatic pressure, 2 a r p (I— x), in direction

from outside to inside, and in a contrary direction the external pressure,

2vripi{l— x), which, both together, represent the force acting from
the inside to the outside.

2* (»o2>o — npi) (I — a)

2. In the circumference of a layer, the tension, s, acts normal to the
radius, i-, and from the thickness, dr, against both sides of the strip,

which gives a resultant in the direction of the radius from the inside to

the outside, which is for every longitudinal element, d x, equal 2 s

sin u d r d x, or because of the smallness of the angle, u, equal to

2 a 3 d r d x. For the whole thickness of the strip this force, per
r,

longitudinal element, is equal to 2 <u dx I s d r. For the whole

ra
length of the strip we have therefore the force acting from the inside to

the outside.

to I d x fts d i

3. Any band ring put around the tube, produces upon the strip, from
the outside to the inside, the force, 2»r, Q,. The total pressure of all

such bands on the opposite side of the end point of the absciss, x, is

therefore

2 * r, Si Qi

4. The forces of elasticity which result from the tension of the strip,

which act at the end face of it, are directed parallel to the axis of the
tube.

5. The forces producing slipping, acting at the same end face of the
strip, in the direction of the radius, which is for each superficial
element of this, of the value, 2 u r d r I, and consequently for the
whole end face, the value

-

1

u f tr di

r

a value which is positive, when the slipping forces act from the outside
to the inside.

Finally, the slipping forces acting in the end plane of the strip at the
end of the tube

"I

r,

t" rdr

The entire equation corresponding to equilibrium, if we divide by 2

«, is therefore,

I r, r, r,

(roPo —r,p,) (l—x)—J dxf sdr—r 2'
x
Q,— ftrdr+rt"rdr=0.

x r r„ r (75.)

For x= o, the index, 5, comprises the action of all the forces arising
from band rings, and, as in the foremost end plane, the slipping force
is <= o ; we have

I r, r, r,

(
roP°—r'Pi) Q—x)—f dxf sdr—r, sQ,— / Ordr+f t"rdr=0.

U U
(76.)

The equation of moments we get as follows :

—

(A.) The moment of the hydrostatic pressure acting from the inside
to the outside upon the strip of the length, I— x, is, if we take the out-

side point of the strip at the end of the absciss, x, for the centre of
change of direction (drehungspunkte).

l—x
2 - (r,p —r, p,) (l—x). -y- = u (r„ Pt,—r, p,) {l—x)2

(B.) The resultant arising from the tension, s, on both sides in the
whole length, l—x, of the strip, is, if we take the zero-point as centre
of change of direction

—

I r,

2 u I x d x j sdr

x r„

but if we take the outside point of the strip at the end of the absciss, x,
as this centre, and, at the same time, change the sign of this moment,
of which the direction of conversion is contrary to that set down at (A),
then that moment is

I r, I r,

— 2 a I xd x j s dr + 2 w x J dxf sdr

(C.) Ihe moment of the forces for the outside point of the absciss, x,

as point of change of direction produced by the band ring, is

— 2ur, tjc— x) Q,

(D.) As all the forces brought to bear on the strip are perpendicular
to its length, the neutral fibre disappears through the centre of gravity
of the transverse section, and we can determine the position of this
centre of gravity accurately, according to the dimensions of the neutr '

transverse section which has not yet been affected by the pressure, p, .

the forces of elasticity are not at all altered by this pressure, or by the
very small decrease of the superficial element arising therefrom, but of
which only their effective leverage (hebelarme) suffers a change, which
is, besides, so inconsiderable, that it may be neglected.

Let us now remark that the slipping of the centre of gravity of the
transverse trapezoidal section, from the axis of the tube has the following
value :

—

r*-Jr7 (77.)
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Although every layer of the strip, parallel to the neutral fibre, takes

another curve of tension on account of the pressure, p, varying with the

distance of this layer from the centre of gravity, yet the variation of this

curve, from that which belongs to the neutral fibre, is so inconsiderable,

that we mav view them with the supposition of the moments of tension

being parallel to each other, and suppose the centre of curvature of the

neutral fibre is the common centre of curvature of all the fibres.

Under these circumstances the momeut of tension, or that of the force

of elasticitv, in the outside part of the strip, in reference to the neutral
p T

fibre as point of conversion, is -=- wherein J is the moment of rest of

the transverse section, in reference to an axis passing through one of

the centres of gravity, and E« the diameter of curve, of the fibre passing

through this centre of gravity.

Now we obtain for this momentum of rest

J = » (;•, — )„) 3
(>y + 4 r, r + ?y)

18 r, + »•„

Farther we have, with the very small tension supposed of ever)' layer

of fibres, for the inverted (umgekehrten) value of the diameter of curva-

ture, R;, on known principles

d- fz

dx?

whence we suppose a convex curving towards the axis of the tube, and

where, by p.^ we understand the removal of the centre of gravity of the

transverse section of the strip in question. If the curve was concave,

so that — =- might be taken instead of -p— > the sign of -y-^ would

change of itself, so that the expression

E,* ()-, — r„)
3 (r,* + 4 r, ?„ + r,?) cPp.

18 "
r, + r„ d x2

remains valid generally for the moment of tension in the following

formula.

(E.) The moment of the slipping force acting at the outside part of

the strip, perpendicular to its longitudinal direction, is zero. Con-
versely the slipping force acting in the inside part is

t

2.u(l— x) Cf'rdr

The desired equation of moment is therefore, dividing by 2 v,

E, r, — r„
)
' (r,

2 + 4 r, »•„ + ru') <P ft

36 r, + >„ d x"-

., (»oi»o
— r,p,) $— :cf--J.r d x J

sdr + x J d xj s d :

— r, ± (c— x) Q, + (l- }frr d r (78.)

The preceding equation has reference to the equilibrium of the forces

which affect a strip, D, E, 3, H (fig. 10), of which the length is

DE=i — x, whilst its atti-

F>g- K>. tude, DH=r, — »•„, extends

„ through the whole thickness of

the tubular substance.

In order to get the necessary
number of equations of condi-

tion, we have still to examine
the equilibrium of those forces

which act on a strip, D, E, G,
F, which has the same length,

DE= i — x, as the preceding
one, but which has a variable

altitude, DF = r — r„.

Besides the forces directed normal to the length of this strip, the

forces of elasticity in the end face, D, F, act parallel to the longitudinal

direction, and also a slipping force in the superficies, F, G, by means of
No. 198.—Vol. XVII.

1

which the two parts, D E, G F, and F G, J H, try to slip upon each
other. This latter slipping force is clearly as great as the total of all

the forces of elasticity acting on ihe part D F, or on the part F H, of
the transverse section of the strip, these forces being equal and opposite
to each other.

The equation of total moment for equilibrium of the solid, D, E, G, F,
is found in the following manner, whilst we take tne moment in refer-

ence to the point of conversion, F.

1. The hydrostatic pressure, 2 nir^p,, (I— x), acts outwards against
the superficies, D, E. The moment of it in reference to the point of
conversion, F, is

2. In the superficies, F, G, the pressure, 2 u r p dx, acts from the
outside to the inside upon every superficial element, 2 urdx, therefore

I I

the pressure, is 2 u r
J p d x. The moment of the tube is 2 a r f pxdx.

x x
From the outside point of the layer, F, the absciss, x, if we invert the
sign, on account of the action from the outside to the inside, is there,
fore

—

I I

— 2 9 r I p x d x + 2 u r x
J p d x

x x

I r

3. The moment pf the resultant is 2 w f d x I s d r (from the

.outside to the inside) of the tension; acting on the side surfaces of the
strip, D, E, G, F, as we can immediately see from the expression
for the whole altitude explained above.

I r I r

— 2 oi I x d x
J

s dr + 2 » x I d x f s d r

x r„ x r„

4. If in any part of the solid, D E G F, forces, Q, had been applied,

which act like those arising from circular band rings, then we should
have for the moment

—

— 2*,i-?'x {c — x) Q

5. As to the force of elasticity in the end face, D, F, the force

2 « r d r '
2

E, (as n marks the distance, C /, of the centre of

gravity,/; of the transverse section, U, H, of the axis of the tube, C,)

acts upon every element of altitude, 2 a r dr, of this transverse section.

The sum of these forces fur the superficies, D, F, is

H?A r) r d r

The moment of this force for the centre of conversion is

/

2 «E,gffr-*fir

consequently, for the centre of conversion it is

2 <a E, r

Rs
' (* (r.-rjfii/)--^-1

J (r.. — i-Jr
2 d\

In rn

and this moment acts when R2 is positive, that is, when the curve (for the

absciss, x) is convex in the contrary direction to the internal hydrostatic

pressure against the superficies, D, E.

y
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6. In the foremost end face, the force of slipping is

~*"f t r d r

of which the moment in reference to the point, F, is zero. In the inside

part of the strip, the slipping force is

a / t" r d 1

n
of which the moment in reference to the point, F, is

r

2 a {I— x) f t" rdr

The total equation sought is hence, when we divide by 2 »,

T I r r r

roPo tf—x)— r I l>dx— I dx I sdr—r 2^ (c—x) 1—1 tr dr + I t"r drz=0

(79)

x x r

and the equation of moments,

r r

'• »-„

- f (H-r\rdr—^Jl-n-r) r*d

ra 5 'u

I I I

r"Po ^~^Z — r f pxdx + rx
J
pdx— JxdxJ

I r

sdt

x ra

I r

+ x Cdx f sdr— r< (e— x) Q + {l—x)f V rdr (80)

With the above equations, which contain the statical conditions of

equilibrium, we have to unite the following two conditions, which re-

present the changes of form, corresponding to the tensions and the forces

of pressure.

The first of these conditions is the well-known relation

— v.
or t = v.r a a

(81.)

which expresses (as before, in equations 42 and 17,) the dependence

between the tension,/ and the expansion of any concentric layer pro-

duced by it.

The second condition is the relation, which has likewise been stated

before (in equation 16),

K— £ .... m
which points to the dependence between the radical pressure, p, and the

shortening of the radius produced thereby.

(To be continued).

THE MAIN DRAINAGE WORKS OF THE METROPOLIS.

The Chairman of the Board of Works, with several of its members, as

well as a number of the members of the House of Commons, the

Sheriffs, and chief officials of the city, together with seme of our leading

engineers, have recently inspected this monster engineering undertak-

ing—" The Main Drainage Works." There appears to have been much

progress made in the execution of these works, under the superinten-

dence of Mr Bazalgette, since the former inspection.

The visit was entirely confined to the northern and soulhern main

outfall sewers, with their reservoirs, the main drainage intercepting

sewers being now nearly completed, and as they extend over the

whole of the metropolitan area, and are 82 miles in length, any other

way of inspecting the works was out of the question.

The whole system of the new intercepting plan of main drainage

may be explained, as the Times expresses it, in the following words :

—

" Before the Board of Works arose, our efforts in the way of drainage

were confined to the extremely simple expedient of running all drains

into the Thames ; in fact, of making the river our great main sewer,

and how admirably our efforts succeeded the smell of the Thames in hot

weather soon showed. Bad, however, as this system of drainage was,

there was one thing even worse, which was the method of effecting it.

The first drains and sewers made were in the old districts of the

metropolis— that is, those districts which lay more or less close to the

river on each side, and therefore the lowest in point of elevation of any
in the city. It was hard to drain these parts at all, and it had to be

done by taking the sewers so very much lower that it was only at dead
low water they could empty themselves. As London grew, every year
added enormously to the extent and danger of the evil, till scarcely any
sewers could empty but at dead low tide, when the water in the river

was at its minimum, and when the returning flood swept all the
nauseous ' flotsam and jetsam" back into the heart of the metropolis,

and kept it churning backwards and forwards for another six hours in

the open air. What effect this at last produced we all know, though
what no one knows is why it did not bring a pestilence long ago. It is

enough, however, to say that the evil was so severely felt, and the
danger so pressing, that the 'intercepting' scheme of main drainage
was at last adopted, is now nearly half executed, and will before this

time twelvemonth be entirely completed, with the exception of the
small length to be laid in the Thames Embankment. The intercept-

ing plan, as its name implies, consists in cutting three great main
drains on both sides of the river, and which, instead of running
due north and south, like the present system, run from west to

east. These great main lines intercept and cut off all the existing lines

of drains from the river, carry their contents away down to below
Barking-creek and Erith Marshes, where they are poured into gigantic

reservoirs, and afterwards, when deodorized, turned into the river at

high tide, and swept away by the ebb almost to sea. Thus, the sewage
is not only turned out free from smell, but turned out into a body of

water nearly 30 times as great as that into which it used to be poured,

and, instead of sickening the air at our very doors, becomes lost in the
volume of water which rolls down between the marshes on each side of

the river to far below Gravesend.
On the north side of the Thames the intercepting sewers are divided,

as we have said, into three distinct lines, two of which, called respec-

tively the high and middle level sewers, unite at and pass over the

River Lea; and the third, the low level, after passing through the

Thames Embankment, will eventually join them at the proposed pump-
ing station at Abbey Mills. Three parallel sewers, called the northern
outfall sewer, each 9 feet by 9 feet, are constructed as one work, in a
concrete embankment, and are carried by aqueducts over rivers, roads,

and railways, to the Barking reservoir.

On the south side of the Thames there are three lines of intercepting

sewers, which are also known as the high level, the middle level, and
the low level, and these converge to one point at Deptford pumping
station, where the sewage from the low level is lifted into the upper-

level sewers, and their united stream flows thence deep under Green-
wich and Woolwich, through one outfall sewer, 11 J feet in diameter, to

the Crossness reservoir and pumping station in Erith Marshes. Three-
fourths of London north of the Thames are, however, elevated so far

above the river that the sewage can be conveyed by its own gravitation

to the level of high water at Barking, and this is why the sewers are

carried in an embankment at such a height above the level of the

marshes, and no pumping station is needed at the outfall. But on the

south side the levels are so low that this cannot be done, and therefore

the outfall sewer is underground, and a pumping station is placed at its

outlet to raise the sewage into the reservoir.

The high, middle level, and outfall sewers on both sides of the

Thames are now, with the exception of a few very minor connections

and works, completed. The low-level sewer on the south side will be

finished this year, but the short piece of the northern low-level sewer
cannot be completed until the Thames Embankment is finished. About
one-third of the metropolitan sewage is now intercepted and discharged

at the outfalls, and there can be little doubt that but for this the river

would have been much more offensive this dry season than it has yet

been.

The areas drained by the three levels on the north side are as

follows :

—

Square Miles.

The Northern High Level takes the drainage of Hackney, Homer-
ton, Stoke Newington, Stamford hill, Hornsey, Holloway, Kent-
ish-town, Hampstead, Highgate, and other localities, the total

area of which is, ... ... ... ... ... ... ... 9|
The Middle Level takes the drainage of Bow, Mile-end, Bethnal-

green, Shoreditch, Kingsland, Islington, part of the City, Clerk-

enwell,. Holborn, Oxford-street, and from Bayswater to Kensal-
green, and other localities, the total area of which is ... ... 17£
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The Low Level takes the drainage of Poplar, Limehouse, Shad-
well, RadclifFe, part of the city of London, Westminster, Piralico,

Chelsea, Brompton, Fulham, Hammersmith, and adjoining

localities, the total area being 23S

Total 50J

The northern outfall reservoir is situated at the point where Barking-

creek falls into the Thames, a little east of Woolwich, and lly miles

below London-bridge. This immense work was entirely constructed

by Mr George Furness, under the superintendence of Mr Edmund
Cooper, the resident engineer. The contract price for this great under-

ground hall of waters was 164,000?. It covers an area of about ten

acres, and is capable of containing 6,243,000 cubic feet,- or 33,000,000

gallons. Its depth is about 17ft., and it is divided into four compart-

ments. Three of these compartments have already been filled with
sewage, but the fourth was yesterday lighted up for inspection. This
was the point which the visitors inspected first, for none were inclined

to linger on the broad plateau of earth which covers the three other

reservoirs now in use, and from the ventilating shaft's leading into

which the most nauseous stench came pouring out in such abundance
as to make the visitors almost fancy they were back on the metro-
politan part of the Thames in summer. They were therefore glad

enough to descend into ihe reservoir which had not been used, and
which was open for inspection and lighted up. It really presented a

wonderful sight. In height and in the general position of its brick

columns and the spring of its arches it was not unlike the crypt beneath
Guildhall, but the daylight was excluded, and its' vast area was only

indicated by little rows of coloured lamps, which marked the outline of

the colnmns and curve of the arches, and which, twinkling away in

the long, dark, silent distance till they became minute points of fire and
nothing more, gave to the whole dim interior an aspect which was at

once novel and solemn in the highest degree. Here and there were
little blue points, where the shafts which communicated with the upper
air let in a ghastly mockery of daylight, but beyond these, which
seemed few and far between, amid the gloom there was nothing but the
coloured lamps and endless vistas of arches, from amid which voices

and echoes of feet come in a forlorn murmur. The Hall of Eblis seemed
for once realized in this prosaic age, or, as the footsteps of the visitors

strayed far and wide into the silence, called up before the imagination
the picture of such a trans-Lethean Tauxhall as Pluto might reign over.

A long time was spent in inspecting this wonderful interior, the gloomy
beauty of which it is difficult to describe. In a few weeks it will be
used as a reservoir, and can never again be seen with comfort, and never
again be entered at all. When the visitors had at last found their way
to the little nebulae of fire, which the stars and devices in lamps at the
end of the reservoir proved to be, Mr Cooper got on a platform and
answered questions as to the nature and difficulty of the work, how the
foundations often had to be carried as low as 28ft., now the penstocks
or sluice-gates would let the sewage in at one end and out into the river

at the other. He explained how culverts had been made leading far out
from the reservoir, almost into the bed of the river, which could be
opened at any time when the deposit from the sewage became more than
six or eight inches deep, the reservoir filled and then emptied so as to

flush the deposited filth away down the river. The opinions of the most
eminent chemists set little or no value on the much-diluted sewage
which finds its way into these reservoirs as manure. But we should be
inclined to think there could be no second opinion as to the value of the
soft black deposit which settles from the sewage, and for which arrange-
ments have been made to flush it into the Thames. From the beauti-

fully paved floor of this reservoir it could be collected with ease by
horse sweeping machines, and its value for agricultural purposes might,
one would think, at least be worth a trial. Before the deep excavations
for this reservoir were made, the marshes were protected from inunda-
tion by the formation in the river of a coffer-dam, a portion of which still

remains to protect the river bank. There are 16 openings in the side of
the outfall sewers through which the sewage flows into the reservoirs, as
regulated by the penstocks; and underneath them are 16 openings, also
regulated by penstocks, for the outflow of the sewage into the river at
the time prescribed. The discharge culverts into the river are visible
only at the time of low water; they are nine in number, and in front of
them is a stone-paved apron, over which the sewage glides, without
leaving any deposit, into the river.

From the inspection of this stupendous work, which comes close in its

magnitude and far surpasses in usefulness the great Egyptian rock-hewn
temples of antiquity, the visitors proceeded to Crossness-point, where
the southern pumping station and southern reservoir are being com-
pleted. The first place examined was the pumping-house, a spacious
and handsome building—the chimney of which, nearly 200 feet high, is

travestied into a kind of Campanile tower by the introduction of
ornamental openings and wind runs in the sides of the square shaft from
base to summit. Here are the boiler-houses and engines, which are all

of the most colossal proportions. The machinery provided is of 500'

nominal horse-power, consisting of four double-acting condensing

engines, each working two single-acting ram-pumps, or sets of

plungers. The beams are 40ft. long; the fly-wheels, 27ft. diameter and
50 tons weight each ; the cylinder is 48in. diameter and 9ft. stroke ; and
the plungers (eight to each engine) are 4' 6" diameter; half of them
with 4' 10" stroke, and the remainder with 2' 3" stroke. The pump-
cases are 12ft. diameter ; the two delivery -troughs or outlets from the
pumps are each 32ft. long, 1 1A ft. wide, and 10ft. high. The 12 boilers
are each 6 ft. diameter and 30ft. long. The engine-house is about 154ft.

long, and about 53ft. wide; the boiler-house about 112ft. by 64ft. The
chimney-shaft when completed, will be about 200ft. high ; the coal-sheds
extend along one side of the reservoir for a length of about 530ft., and
are about 48ft. wide. The entire area of the works, including the re-

claimed ground and adjoining land, is about 36 acres. A telegraphic
wire is fixed along the centre of the arch of the outfall sewer between
Deptford and Crossness, so that in case of accident to the machinery or
other works at either end the fact may be instantly made known and
assistance procured.

After the engine-house, the southern reservoir, close at hand, was
visited. It was not lighted, except by a dim daylight just enough to

enable a good idea to be gained of its solidity and great extent. It has
an area of about six and a-half acres, is 17 feet deep, and is capable of

holding 4,340,000 cubic feet, or 27,000,000 gallons, in its four compart-
ments. This great work, with all its surrounding buildings, is being
constructed by Mr Webster, at a contract price of 300,0002. The en-

gines for pumping are separately contracted for by Messrs Watt and Co.,

and are to cost 44.000Z.

The drainage from the low-lying districts of Rotherhithe, Bermondsey,
Newington, Vauxhall, Wandsworth, Putney, and other places will be
previously pumped at the station at Deptford Creek from the low-level

sewer up to the high-level sewers, which carry off the drainage of

Nunhead, Dulwich, Norwood, Brixton, and Clapham. From Deptford
the united stream will flow through the outfall sewer to Crossness
Pumping Station, where it will be lifted into the reservoir. The
maximum quantity of sewage to be pumped is estimated at 8,000 cubic

feet per minute, and the lift as varying from 10 to 20 feet. Triple

culverts convey the sewage to and from the pumps, and are built over
each other to avoid the expense of separate foundations.

The course of the sewage is from the outfall sewer along the low-level

culverts to the pumps ; thence to the reservoir along the high-level

culverts ; and thence either to the low-water outlets, or to the deep out-

let, along the middle-level culverts, into the river. In addition to the
sewage which will accumulate in the reservoir between the periods of

discharge, the reservoir will provide for storing rain to an extent which
probably will not be exceeded more than a few days in the year, when
the overflow may take place at a less favourable time of tide. In order

to deliver the sewage into the river under as favourable condition as

possible, the deep outlet is constructed with a series of 12 iron pipes,

52 in. in diameter, extending for a considerable distance under the fore-

shore. About 120 penstocks, or sluices, are fixed in various places,

nearly 100 of the number being in the reservoir. For about 1 ,200ft the

river will be embanked by a retaining wall of brickwork, built on cais-

son foundations and capped with granite ; the wall will be backed up
with concrete, and the reclaimed ground filled in and levelled." The
contracts, both for the buildings and the engines, are in a forward state,

and it is hoped will be completed by the end of the present year. Cot-

tages will be erected for a superintendent and a staff of workmen, to

reside at the works, so that constant supervision and attendance may be

given.

After all the works had' been gone over thoroughly the visitors

partook of a plain luncheon, at Which the healths of "Mr Thwaites,"
"Mr Bazalgette," and other gentlemen to whom the execution of this

great national work is mainly due, were drunk with great enthusiasm.

An early return to town was made."

REPORT OF THE AMERICAN COMMISSIONER OF PATENTS
FOR THE YEAR 1861—ARTS AND MANUFACTURES.

The annual report of the Commissioner of Patents gives a brief abstract

of every invention for which a patent has been issued during the year,

with a wood cut illustration when necessary to the comprehension of

the description. The patents re-issued and prolonged are siniilarty

treated, and the volume is rendered complete by indices of subject mat-

ters and inventors, both alphabetically arranged. It appears that in the

year 1861 there were 4643 applications for patents, and that 3340 patents

were issued, a number considerably smaller than those of the two pre-

ceding years, a result owing, no doubt, to the disturbed condition of the

United States ; or, as the commissioner expresses it, "The great inven-

tive mind of the country has been attracted in another direction, by the

startling scenes of rebellion which have transpired." On casting the

eye over the lists, we are struck by the number of patents relating to

agricultural and domestic operations ; for instance, under the head of
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agriculture there were 47 patents for cultivators, 68 for harvesting

machinery, 05 for ploughing implements, 35 for corn and seed planters,

24 for seeding machines, 9 for seed drills, 15 for rakes and raking, 15

for mowing and leaping apparatus, 18 for thieshing apparatus, 24 for

grain separators, and 1 1 for corn huskers and shellers. There were also

2K patents for churns, 7 for preserving and working butter, and 25 for

beehives. Amongst patents relating to the house and domestic opera
tions, we observe 54 for lamps, 15 for locks. 65 for sewing machinery,

J 4 relating to window sashes, 33 to stoves, 44 to washing machines, and
24 to clothes wringers and dryers. Connected with implements having
for their object the destruction of life, the number, as might be expected,
is large

;
for fire-arms, 41 patents were obtained ; for ordnance, 23 ; and

for projectiles, 16. Turning to the peaceful arts, we find that 3,0 patents
were granted for machinery to be used in the manufacture of boots and
shoes, and 24 for skates. 24 for saws and sawing apparatus, 37 for

pumps, 23 for water elevators, 12 for water wheels, and 23 for looms.

In steam machinery, there were issued 22 patents for steam engines, 24
for boilers, 17 for valves, and 10 for condensing apparatus. In respect

to railways, 21 patents were obtained, and 10 for railway carriages. Mr
L. P. Holloway, the commissioner, in addressing the Hon. Galusha A.
Grow, speaker of the House of Repiesentatives, laments the insufficient

allowance made by the state for the maintenance of the patent office.

The printing of the specifications, on eyen the scantiest scale, is wholly
out of the question. The reduction of business, in consequence of the

civil war, has been so great that fifteen examiners have been dismissed,

and those retained are in receipt of lower salaries. He speaks of the
publication of the specifications and drawings of patents in this country,
as being entitled to be regarded as one of our great national works, such
is the scale of magnificence on which it is carried out. One hundred
and seven libraries and offices in Great Britain are supplied with copies

gratis, as well as 26 libraries in the British colonies, and 22 in foreign
countries, six being in the United States. "For these costly works
(says the commissioner) our government has been able to make no
return, except the meagre abstracts heretofore published by us."

PATENT MINERAL TANK LOCOMOTIVE ENGINE.

By Messrs Fletcher, Jennings & Co., Lowca Engine Works, Whitehaven.

(Illustrated by Plate 316. J

This engine is designed chiefly with a view to reduce the overhanging
length at the fire-box end, which is a general subject of complaint in

fmu-wheeled tank locomotives of the usual construction, causing them
to be very unsteady on the road, and in passing sharp curves, rendering
the buffers liable to lock with those of the nearest wagon. This is

accomplished by placing the driving axle under the fire box of the
boiler, which is raised a few inches to admit it. The eccentric instead
of being placed upon the driving axle, where, with this arrangement,
they would be somewhat objectionable, are put upon the leading axle,

which being coupled with the driving one, is of course concurrent with
it. The valve gearing is a modification of Mr Allan's well-known
" straight link," and the eccentric rods are turned from, instead of

towards the valves. The boiler being raised a few inches, ample space
is made for one water tank beneath the barrel, and a second is placed
under the driver's foot plate ; this disposition of the tanks has, as far as
appearance is concerned, a great advantage over the usual saddle shaped
tank which, however made, is at best a somewhat unsightly object,

while the centre of gravity is considerably lowered.
There is also a novelty in the framing, which is formed of two bars

placed some inches apart, and so held by means of the horn plates and
motion plates, and the angle irons at each extremity ; this gives addi-
tional strength in a simple manner, and another object appears to be
ganied by raising the top of the frame to the same level as the top of

the buffer beams
Our copper plate engraving represents an engine with cylinders

10 inch diameter, but we are informed that they are also manufactured
on the same plan with 8-inch and 12-inch cylinders. The stroke of the
pistons, which are made with a single steel packing ring on Wilson's
principle, is 20 inch ; the diameter of the wheels, which are tyred with
Lowmoor iron, is 3 feet 4 inches, and the distance apart, or "wheel
base," is 6 feet; the axles are five inches diameter, and the coupling
and connecting rods, crank pins, and, in fact, all the details, are
unusually strong. The fiie-box is of copper, 2 feet 3 inches long, 2 feet

6 inches broad, and 3 feet C inches deep. The tubes, which are 1

J

inches diameter, are of brass, and 7 feet 8 inches long; they are 125 in
number. The fuel is carried in a suitable iron box on each side of the
lire-box. A shield is placed over the driving axle, which effectually

protects it from the heat of the fire. The boiler is fed by means of a
No. 5 Giffard's patent injector.

RECENT PATENTS.

IMPROVEMENTS IN MOTIVE POWER ENGINES.

James Young, London, and Alexander C. Kirk, Bathgate.—Patent
dated January 27, 1864.

This invention relates to a mode of heating the air in that description of

motive power engines in which mechanical power for moving any kind

of machinery is produced by causing air or other elastic fluid to be

expanded by heat, and consists in heating the air or other elastic fluid,

whilst being used in such engines, by exposing it to the surface of

vessels or tubes heated by steam, such vessels or tubes communicating
with a steam boiler, and containing steam under a pressure sufficient to

maintain the desired temperature. The water produced by the conden-

sation of steam in these vessels or tubes is either returned to the boiler

or allowed to escape.

In applying this invention to the various kinds and forms of air

engines, the shape, size, and arrangement of these heating tubes or

vessels may be greatly varied, care being taken that the condensed
water be no where allowed to accumulate in any part of the tubes or

vessels, but he caused to drain off instantly to some part convenient for

its discharge.

The annexed engravings illustrate two examples of the mode of apply-

ing these improvements to the description of air engine known as

"Stirling's air engine," in which an enclosed quantity of air is caused

alternately to expand and contract in volume by being shifted by a

displacing piston alternately from a cooled to a heated end of the enclos-

ing cylinder, and vice versa. Fig. 1 is a transverse vertical section of

an engine, taken through one of the displacing pistons, and its

cylinder, A, are the displacing cylinders, the upper ends of which are

the hot or expansion ends, and the lower the cool or contraction ends.

As is usual in such engines, the displacing pistons, u, are worked by a

Fig 1.

lever, c, actuated by another lever, d, and eccentric on the main or
crank shaft. Each cylinder also communicates, as usual, with one end
of the working cylinder, o, containing a piston, by which, through the
medium of a piston rod, and connecting rod, and crank, the alternate
expansion and contraction of the enclosed air will cause the crank shaft
to revolve. The lower part of the cylinders, a, is, as usual in such
engines, kept cool by a stream of cold water, which enters by the pipe,
l, and flows through the circular grooves, m, in succession, and passes i

off bj» the pipe, n, the air being allowed to escape by the small veut I

pipes, o. The displacing piston, b, which fits pretty nearly the corru- I
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gations at the top and bottom of the cylinder, A, has holes in it to allow

the air a free passage through the usual regenerator, p, contained in the

displacing piston.

The arrangement by which the improved method of heating the

working air in an air engine of the kind above referred to consists of a

vessel or steam jacket, Q (capable of containing steam at a sufficient tem-

perature), formed on the top or hot end of each displacing cylinder, A.

The steam enters this vessel by the pipe, K, and in heating the air

contained in the cylinder, is condensed on the upper surface of the plate,

s, and flows into the groove, T (which extends as a free passage all

round), from which the water of condensation escapes by the pip3, TJ,

and may, if desired, be returned to the boiler. To increase the heating

surface in contact with the air, the under side of the plate, s, is shown
as corrugated or covered with annular ridges.

Fig. 2 is a section of a displacing cylinder, A, and piston, b, wherein,

according to another well known arrangement, the piston is filled with

a non-conducting material, and the air allowed to pass from the one end

of the cylinder to the other by a passage or pipe, w, connecting the top

and bottom ends of the cylinder. The passage, x (shown also in fig. 2),

Kg. 2.

forms the communication with the working cylinder. The lower part

of the communication between the two ends of the cylinder, a, is formed

of a number of small tubes, T, through which the air passes, such tubes

being fixed air-tight in each end of the circular vessel or chamber, z, and

the cooling of the air is effected by causing a current of cold water to

circulate through the vessel or chamber, z, outside the tubes, and also

through the bottom cover, «, of the cylinder, A, which is made hollow

for that purpose, the water entering by the pipes, L, and flowing off

by the pipes, N. p is the regenerator, placed as usual between the hot

and cold ends of the displacing cylinder, A.

The arrangement for heating the working air of an air engine here

shown consists in forming part of the passage connecting the top and

bottom of the displacing cylinder, A, of a number of small tubes, 6,

through which the air passes, such tubes being contained within, and

fixed air-tight into the ends of the cylinder or chamber, c. The upper

end of the displacing cylinder, A, is also surrounded by a vessel or steam

jacket, Q. Steam of sufficient temperature enters the chambers, c and q

(which are to be made sufficiently stioug to resist the pressure of the

steam), by the pipes, e, e', and flows off, after condensation, by the pipes,

u, c1

, whence it may be either discharged or returned to the boiler. In

some' arrangements of air engines it is found more convenient to have

the steam inside a series of pipes, or a coil or coils of pipe, and

the outer surface of the pipes exposed to the working air. It will some-

times be found convenient to increase the heating surface exposed to

the air by causing the surface of the tubes to be formed with grooves in

a Ionontudiual, circular, or special direction, and it will sometimes, for

No. 198.—Vol. XVII.

the same purpose, be found convenient to roughen the surface by
forming it into small projections or teeth, somewhat like teeth of a file.

To prevent waste of heat, the vessels or pipes containing steam ought
to be protected by some non-conducting material.

IMPROVEMENTS IN STOPPING BOTTLES CONTAINING
iERATED LIQUIDS.

Edward Hamilton, Chicago, U.S., America.—Patent dated
January 26, 1864.

This invention relates to a peculiar mode of stopping bottles containing,

or intended to contain, liquids charged with gases or fixed air, wherein
the stopper is closed from within the bottles by the pressure of the gas
or fixed air contained therein, without the aid of springs or other con-
trivances for holding the plug or stopper in its place, whilst, at the same
time, a permanent connection between the bottle and stopping driver is

obtained without offering any impediment to the cleaning or rinsing of

the bottle. According to this invention, it is proposed to employ a ball

or stopper composed of any suitable light elastic substance, vulcanized
India rubber being preferred, the ball or stopper in such case being
made either hollow or solid, but when solid its interior should be of a
light spongy texture, and be surrounded externally by a smooth skin or

covering. This ball or stopper is to be forced into the interior of the

bottle before charging the bottle with liquid, and should fit the neck
sufficiently tight to require more force to introduce it into the bottle

than will be exerted upon it by the pressure of the gas or fixed air

when the bottle is charged, thereby preventing all chance of the stopper
being expelled again by such internal pressure, which will merely keep
the ball or stopper firmly and tightly wedged inside the bottle neck.

In order to open the stopper it may, if the bottle neck be wide enough,
be pushed from its seat by the direct pressure of the finger, or a wooden
plug may be employed for that purpose, furnished with a cap, which
closes down upon the bottle neck after the stopper is unseated, and
confines the liquid until released by relaxing the pressure thereon. Or
a tube perforated laterally near its inner extremity may be used, sliding

fluid and air tight through a collar fitted into the bottle neck. This
tube may be drawn or forced inwards by suitable attachments fitted

thereon for the fingers to take hold of, and when drawn or forced in-

wards is made to displace the ball or stopper, and allow the liquid to

escape through the perforations and out by the end of the tube. In all

cases the ball or stopper remains within the bottle, and should be

sufficiently buoyant to float upon the surface of the liquid when it is

displaced from its seat in the neck of the bottle.

Fig. 1 of the annexed engravings represents a partial sectional eleva-

tion of a bottle stoppered or closed from the interior, according to this

invention. Fig. 2 is an elevation of the same, showing the mode of

Fig. 3.

Fig. 1.

opening the stopper. Fig. 3 represents another arrangement for open-

ing the bottle. A is the bottle, and b the spherical stopper which is

forced into the bottle through the neck, and is intended always to

remain inside the bottle, whether the same be full or empty. The
stopper is represented as being compressed into the narrow part of the

neck by the pressure of the fixed air or gases in the liquid contents of

the bottle. The opening of the bottle may, where a wide mouthed
bottle is used, be effected by pressing the spherical stopper, b, inwards

with the finger ; but in cases where the neck of the bottle is too con-

tracted to admit of the introduction of the finger therein, then the
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inventor proposes to employ a small wooden plug, c, of less diameter

than the inteinal diameter of the bottle neck, as shown in fig. 2, which

plug is formed with an expanded bead or cap, c, made to fit the rim of

the bottle neck when the plug, c, is forced inwards, a packing being

provided or not as required, on the underside of the bead or cap, so as

to enable it to fit fluid tight on the rim of the neck. This plug on being

inserted into the bottle neck will bear against the spherical stopper, b,

and by pressing the plug inwards the stopper, b, will be forced from its

Fig. 3.

seat, and the liquid allowed to escape. By holding the bead or cap of

the plug well down upon the neck, the escape of the liquid may be

checked until a vessel is ready to receive it, when, by allowing the plug

to rise slightly so as to uncover the neck of the bottle, the liquid will be

free to escape. In the device for opening the bottle, illustrated by

fig. 3, a tube, d, is employed, provided with a shoulder or collar, e,

covered or not with India rubber, and made to fit inside the neck of the

bottle, f F are rings attached to the tube, extending laterally and

downwards, so as to be conveniently seized by two fingers of the hand

holding the bottle, as shown in fig. 3. At its inner or lower end, the

tube, d, is perforated so as to allow of the escape of the liquid and gases

or fixed air, when its inner end has been forced inwards sufficiently to

displace the spherical stopper, b. The collar or shoulder may either be

fixed to the tube, d, and slide down the inside of the neck with the

tube when acted on by the fingers, or the tube, d, may be made to slide

through the collar or shoulder, e, which in that case would be station-

ary inside the bottle neck. Of course the same result (namely the

closing of the bottle neck) will be obtained whether the liquid in the

bottle be subsequently charged with air or gases whilst in the bottle, or

whether the liquid be previously charged with air or gases before being

bottled.

IMPROVEMENTS IN THE PRESERVATION OF VEGETABLE
AND ANIMAL MATTERS.

James Young, Bucklersbury.—Patent dated February 4, 1864.

This invention consists,—Firstly, in the preservation of vegetable

matters by the employment of certain sulphides .or sulphurets, such, for

example, as the sulphide or sulphuret of calcium, in order to deprive of

oxygen the air in the cases or vessels in which such vegetable matters

are placed.

Secondly, in the preservation of animal and vegetable matters by the

employment of certain oxides and carbonates, such, for example, as the

protoxide and carbonate of iron, in order to deprive of oxygen the air in

the cases or vessels in which such animal or vegetable matters are

placed.

In preserving vegetable matter according to the first part of this

invention, the vegetable matter to be preserved is placed in the usual

closed case or vessel, along with a sufficient quantity of the sulphide or

sulphuret hereinbefore mentioned, or the sulphide or sulphuret may be

placed in a separate air tight vessel which is in communication with

the vessel or case containing the vegetable matter. In practice it is

found that one pound of the sulphide or sulphuret of calcium placed in

a vessel or case of a capacity equal to one cubic foot, which is filled up
with vegetable matter, is sufficient to preserve the same. A vessel or

case capable of being made air tight, say of tinned iron, is taken, into

which is introduced a coarse cloth bag, containing dry sulphuret or

sulphide of calcium, which is improved by being mixed with one-fourth

of its weight of slacked lime ; and in order to keep the vegetable matter

from direct contact with the bag, the bag itself is loosely covered with

glazed cloth, tinned plate, or other suitable material allowing free com-
munication between the mixture of sulphuret, or sulphide and lime, and
the air contained in the vessel or case. The vessel or case is then filled

up with the vegetable matter to be preserved, and the lid or cover is

soldered down air tight. The proportions which it is preferred to

employ, are, 1 Jib of the mixture hereinbefore referred to, of sulphurets
or sulphide and lime, or one pound of the sulphuret or sulphide without
the lime, for each cubic foot capacity of the case or vessel. If the case
or vessel be large, it is better to divide the mixture or the sulphuret or

sulphide, and to place it in different parts thereof, in lieu of in one place.

Although it is preferred to use the sulphuret or sulphide of calcium by
reason of its cheapness, other sulphurets or sulphides having the same
property may be employed, such, for example, as the sulphuret or
sulphide of potassium, or the proto-sulphuret of iron.

In carrying out the second part of this invention, which has reference
to the preserving of animal as well as vegetable matters by the employ-
ment of certain oxides and carbonates hereinbefore mentioned, a similar

process to that hereinbefore described, in reference to the preserving of

vegetable matter only, is used, but in which, for the sulphurets or

sulphides then employed, certain oxides and carbonates, such as the
protoxide and carbonate of iron are substituted, which are also employed
in the same equivalent proportions as the sulphurets or sulphides here-
inbefore referred to.

IMPROVEMENTS IN THE EXTRACTION OF OILS FROM
ANIMAL SUBSTANCES.

Messrs Irvine, Richardson, & Lundy, respective!;/ ofMusselburgh, New-
castle-upon-Tyne and Leith.—Patent dated January 21, 1864.

This invention consists in the application of any of the liquid substances
known as Eupion and Benzole, and of the naphtha obtained by the dis-

tillation of coal, bituminous shales, asphaltum, rangoon, or other petro-

leums, or any of the liquid substances commercially known as turpentine

substitutes, or in the application of spirits of turpentine, or of any mix-
ture of turpentine substitute and spirits of turpentine, or of any naphtha,
or spirit distilled from these substances, to the extraction of ihe oils

contained in any animal substance, as, for example, fish, the carcases of

animals, bones, wool in the fleece, or manufactured, and refuse animal
matters.

The animal matters are placed in iron or other vessels—which are

better if capable of being made air-tight—and the solvent or solvents
are allowed to remain in contact with these matters until all, or nearly
all the oil is dissolved. The solution is drawn off, and, if necessary, a
fresh quantity of the solvent is added, and this is repeated until all the

oil is removed. The solvent left mechanically mixed with the animal
matters is recovered by the application of heat. The oil extracted by
the means aforesaid, may either be used in combustion with the solvent

or solvents employed, without distillation, or the compound may be dis-

tilled, so as to obtain the oil free from the solvent or solvents.

The animal substances to be operated upon are introduced into one, or

a series of vessels, capable of being closed or sealed, so as to prevent
the evaporation of the solvent or solvents employed ; and these vessels

are called extractors. The solvent or solvents, either in a cold or

warm state, are then run into the same vessel or vessels, and the oil is

extracted, by solution, from the animal substances or materials operated
upon. The solvent or solvents containing the oil or oils in solution, are
then run off into a separate vessel, or closed receiver, and a fresh por-
tion of the solvent or solvents employed is run into the extractors.

The second application of the solvent or solvents is generally sufficient

to complete the extraction of the oil from the animal substances operated
upon, but, if necessary, further application of the solvent or solvents

may be made, until the oil is wholly extracted from the animal sub-

stances under treatment. The residue remaining in the extractor may
be then heated by means of steam, to expel the solvents, in a state of

vapour, from the residue or animal substances—such vapour being con-

densed with the steam introduced, and the solvent separated, so as to

be again used for operating upon fresh portions of the animal substances.

In order to facilitate the operation, the animal substances to be operated
upon and the solvent may be either, or both of them, warmed previous
to, or during their use. In order to separate the oil contained in solu-

tion from the solvent, the solvents containing the oil in solution may be

heated in a separate vessel, by means of steam introduced through coils

of pipes, which, by heating the mixed solution of solvents and fixed oils,

diive off the volatile hydro-carbons, or solvents, which, being caused to

pass through a coil of pipes surrounded with cold water, are condensed,
and may again be used for the purpose of treating fresh portions of ani-

mal substances, so that the original solvent in this process may be used,

with only slight loss, for repeated operations.

GRINDING AND POLISHING GLASS.

John Henry Johnson.—Patent dated December 15, 1863.

This invention relates to an improved mode or method of grinding and
polishing glass, and to a peculiar construction, arrangement, and com-
bination of mechanism to be employed for that purpose.
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According to this invention it is proposed to employ either one or two
grinding or polishing stones or wheels, to which a lateral or sidelong

traversing motion may be imparted simultaneously, if desired, with their

rotatory motion. When two stones or wheels are employed, the sheets

or plates of glass to be ground or polished are placed each in a separate

frame, or both in the same frame, containing a yielding bed of india-

rubber or other suitable material between the two sheets or plates,

against which the sheets or plates rest. Two of these frames, each
having a sheet or plate of glass fitted therein, are placed back to back,

or a single frame may be used containing the two sheets or plates of

glass, so as to leave the two outer faces of the sheets or plates exposed
to the action of the two grinding stones or polishing wheels, between
the peripheries of which tlie frames are made to traverse in a vertical

and horizontal or lateral direction, so as to present the entire surfaces

to the action of the stones and wheels. When acting upon a single sheet

or plate of glass, one stone or wheel only need be employed acting upon
the surface of the glass exposed in the frame or holder, the frame being

held up to the grinding or polishing surface by special rollers. The
bearings of the stones or wheels should be made adjustable so as to

enable sheets or plates of different thickness to be placed between or

against them.
According to another part of this invention it is proposed to grind or

polish plates or sheets of glass by placing such plates or sheets upon
yielding beds carried on rocking tables, which are fitted to the circum-

ference of a revolving surface or cylinder. Suitable arrangements are

employed for insuring the several tables assuming a tangential position

with regard to the grinding surface or wheel as they pass in front of and
in contact therewith.

The annexed engraving represents a sectional elevation of one form
of the improved machine for grinding and polishing sheets or plates of

glass of large dimensions.
a is the main framing of the machine, and b are two rotatory grind-

stones or polishing wheels driven by the straps or gearing, and carried

by the shafts, c, supported in bearings on the main framing. If desired,

a lateral or to-andfro sidelong motion may be imparted to these stones

or wheels by any well-known mechanical contrivanee, in which case
the journals of the shafts, c, should be lengthened or prolonged beyond
the bearings to allow of such lateral traverse. » are the sheets or plates

of glas3 to be ground or polished ; they are contained in a frame, e, and
have a sheet of India-rubber, F, interposed between them to allow the
sheet3 or plates to yield slightly when passing between the stones or
wheels, b. The frame, e, is carried in an outer frame, within which it is

caused to move to-and-fro laterally along the two guide rails, H, in such
frame. The object of this lateral motion is to cause the stones or
wheels, b, to operate equally over the entire width of the plate, and
so prevent any scoring or channelling of the sheets or plates by
the extreme edges of the stones or wheels, i is a long nut secured to
one side of the frame, e, within which nut works one end of a screw
spindle, k, the other end of which is supported in a bearing in the outer
frame, and is provided with a pair of ratchet wheels, l, having their
respective teeth in reverse directions. By turning this screw, as will
bo herein-after explained, a lateral traverse will be imparted to the
frame, e ; the outer frame slides vertically in slots or other suitable
guides, m, in the main framing, such vertical or up and-down motion
being imparted to it by the spur pinions, n, which gear into the vertical
racks, o, formed on or attached to the sides of the outer frame. These
pinions are fast on a transverse shaft, supported at each end in bear-
ings in the main framing, and driven by any well-known arrangement
of self-acting reversing gear. When the driving strap is shifted from the
loose pulley to the pulley, the outer frame with the inner frame, e, will
be caused to move vertically in one direction, and when shifted again to
the pulley, c, the motion will be reversed, and the frame will move in
an opposite direction, such up-and-down motion being maintained
during the whole time the sheets or plates are subjected to the action
of the stones or wheels, and thus their entire length will be equally
ground or polished as well as their width. Each time the outer frame
arrives at the bottom of its stroke, that is to say, when the extreme end
of the sheets or plates have been brought down to the points of contact
with the stones or wheels, one or other of two palls, E, carried by the
main framing will strike against the teeth ofone or other of the two ratchet
wheels, l, according to which of the two palls may be set in action, and
consequently the screw spindle, k., will be turned slightly in one direc-
tion or the other, and will cause the frame, E, to move laterally along
its guide rails, n, at each downward traverse of the outer frame, s are
rollers carried by the main framing, and bearing against the surfaces of
the sheets or plates of glass in order to keep the same in their places in
the frame or holder, e. The grindstones or polishing wheels, b, are
moved up to or from their work by the screw spindles, t, one at each
side of the machine for each stone or wheel, and each pair of these
screw spindles are rotated by means of the cross shafts, u, and mitre
gearing, v, and work in nuts on the under side of the plummer
blocks of the stones or wheels. Each shaft is rotated by a hand wheel,
w, keyed thereon.

IMPROVEMENTS IN PROPELLING AND STEERING SHIPS
AND VESSELS.

J. H. Johnson, London.—Patent dated January 2, 1864.

This invention relates to certain peculiar combinations of mechanism
for actuating reciprocating paddles to be employed in the propelling of
ships and vessels, and relates also to the steering of ships and vessels
by the employment of reciprocating paddles situate at the stern. The
paddles to be employed in propelling, and also for steering ships and
vessels, are secured to straight stems, slotted, or not, longitudinally, for

the facility of guiding and controlling the movements of the same,
either by the aid of a stationary pivot or anti-friction roller working in

a slotted stem, or by two or more antifriction rollers acting on opposite
sides of a solid stem, and carried in a swivelling frame ; or two station-

ary guides may be employed, the one being vertical and the other
horizontal ; or in lieu of two stationary guides, a single vertical oscillat-

ing slotted guide may be used. When the first mentioned guides are
employed, motion is given to the paddle stem direct from a rotating
crank pin, situate above the guiding point or fulcrum. When two
stationary guides are employed, the one perpendicular to the other, a
compound motion is imparted to the paddle stem, consisting of a
vertical reciprocating motion obtained from an overhead vibrating
beam or lever, actuated by a crank, and to one end of which lever the
upper extremity of the stem is connected, combined with a horizontal

reciprocating motion obtained from a second crank shaft, the crank of
which is connected by a rod to the lower portion of the paddle stem, and
being either rotated or vibrated, imparts a lateral vibratory motion to

the paddle simultaneously with its vertical motion. When an oscillat-

ing guide is used, the guide is suspended from a fixed centre at its

upper end, and receives a vibratory motion from a crank on a rocking
or rotating shaft, whilst the paddle stem is actuated by a revolving
crank pin, connected to the upper end of the stem. The cranks em-
ployed are, for the sake of lightness, made from angle T or other
suitably shaped bars of wrought iron, riveted together in the form of

a circle or segment of a circle, in lieu of, as heretofore, being made from
one solid piece of metal. In steering a ship or vessel according to this

invention, any one of the hereinbefore described arrangements of

reciprocating paddles is to be placed at the stern, so that the paddle or

paddles may act upon the water in a direction at right angles to the
keel. It is also proposed to employ a peculiar arrangement of feather-
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ing reciprocating paddles or floats, for propelling and steering ships and

vessels. This arrangement consists of a skeleton frame attached to the

lower end of the stem, in which frame are arranged the paddles or floats

in pairs, or two in each frame, so as to turn or swivel on vertical axes

inside the frame. These floats may either be flat or convex on one side,

and concave on that side which strikes the water, and are made to

describe an arc of 90° when feathering. A short horizontal lever is

secured to the upper end of each axis, the ends of these levers working
freely in vertical slotted arms or levers, carried at their upper ends on a

rocking shaft in the vibrating paddle stem, and receiving its rocking

motion by means of suitable connections and levers, the levers being

acted upon by the guide pin of the stem, so that the motion of the stem
imparts feathering action to the floats at the proper time. The stem
itself derives its vertical and lateral motion from a revolving crank pin,

to which the upper end of the paddle stem is connected.

Fig. 1 is a side elevation of the boat, showing the paddle provided with

double oscillating guide bars. Fig. 2 represents a side view of a feather-

ing paddle. Fig. 3 represents a front view of the same. Fig. 4

represents a front view of a skeleton crank, constructed of angle or y
bars of wrought iron. Fig. 5 represents a side view of the same.

a represents the hull of a vessel to which the lever paddles are

attached, b is the main crank axle passing through the vessel from
side to side, as shown in fig. 1. The means for imparting motion to

j

the main crank axle are not shown, as any well-known arrangement
may be employed for that purpose, c are wheels or cranks attached to

[

the ends of the main crank axle, provided with suitable pins near the i

circumference, to which are connected the levers or handles of the

paddles, d, d are double guide bars, arranged and attached to the

vessel's sides in the manner shown in figs. 1 and 2 ; they are suspended
from the swing freely on strong pivots passing through the stock, g,

fig. 1, immediately under the crank or wheel, c, and are provided with
a slot or opening of a length equal to the diameter or throw of the

crank, and along which the guide rod of the paddle traverses, e is the

paddle or float of any convenient size commensurate with the vessel or

power to be exerted ; it is attached to the end of a lever or stem, and
by this means is connected to the crank, c. In the feathering paddle

shown in figs. 2 and 3, the arrangement is different, and will be herein-

after described. The metal stock, g, is arranged in the form shown in

fig. 1, its purpose being to carry the double oscillating guide bars, d,

by means of a pin which acts as the fulcrum, when a horizontal motion
is given to them and to the paddle by means hereinafter described, h is

a rocking shaft connected to the main crank axle by the arm, i, and the
connecting rod, k, as shown in fig. 1. At each end of this rocking
shaft on the outer shell of the vessel there is a second crank arrange-
ment, coupled by the connecting rod to the oscillating guide bars, d, d,

for the purpose of communicating a horizontal or oscillating motion to

the paddle. There is a slotted handle or lever on the paddle or float,

provided with a slot or opening of a length equal to the diameter of the
wheel, c, or throw of the crank, as well as a pin attached to the side of
the vessel, passing freely through the slot above referred to, and forming
the fulcrum of the lever when the paddle is in motion ; or, in place of
this arrangement, two antifriction rollers may be used—in this case the
rollers will take the place of the pin before mentioned, and will be
arranged in a rocking frame, v, secured to the main stock, g, by two
strong pivots, one on each side. The rollers are placed one on each side
of the lever or handle of the paddle, and are provided with grooves, in
which work the guides attached to the lever or handle for the purpose
of steadying it. With the ascent and descent of the paddle, the frame,
v, will adapt itself to the various angles made by the handle or lever
consequent on the revolution of the crank or wheel, c. o is a vibrating
beam airangement for giving a vertical motion to the paddle, and when
used is placed on each side of the vessel. A horizontal motion along the
guides, d, d, is communicated to the paddle by the connecting rod
attached to the rocking shaft, h, which shaft derives its motion from
the crank axle in the manner shown in fig. 1. The handle is jointed

at its upper end to the connecting rod from the vibrating beam,
the joint of such connecting rod working in the vertical guides, d l

, so
as to impart an up and down motion to the paddle. Simultaneously
with this motion, a horizontal or to and fro motion is imparted to the
paddle by the link, I, connected with the arm on the rocking shaft, h,
antifriction rollers being fitted to the end of the link at n, between
which the handle or stem of the paddle works freely, whilst the anti-
friction guiding rollers are traversed to and fro along the horizontal
guide, d.

In figs. 2 and 3 is shown the arrangement proposed for the feathering
paddles or floats, d, d representing the skeleton frame-work, to which
they are secured ; they are arranged in pairs, or two in each frame,
marked e, e, placed in a vertical position, and may be either flat or
convex ou one side, and concave on that which strikes the water; they
will revolve one quarter of a circle, so as to present their entire surface
to the water when shut, or their edge when open. The upper end of
the vertical axis on which each of them turns will pass through the
frame and have a short lever firmly secured to the end at right angles

to it, the other end of the short lever in question fitting loosely
into an open slot provided in the lower end of the lever or
arm, s. The levers or arms, s, s, are attached to a small wheel
or rocking shaft, «•, which is moved by the combination of
levers, }• and p, and connecting rod or link, q, by the action
of the pin, n, against the curved handles of the lever, p, when
the whole frame is in course of ascent or descent by the revolu-
tion of the wheel or crank, c. In other words, when the crank
has passed through the lowest point in its revolution, and the
paddles commence to ascend, the curved extremities of the
lever, p, come in contact with the fulcrum or pin, n, causing
the lever in question to partially revolve on its central pivot

;

this movement is communicated by the rod, q, and lever, r, to

the rocking shaft, «', which, in turn, gives a corresponding motion
to the levers, s, s, and so to the vertical axles of the paddles,

causing them to turn one quarter round, and thus to open, and
they continue open until the crank commences to descend,

when the curved arm of the lever, p, comes in contact with the fulcrum,

n, reversing in so doing the previous motions, which has the effect of

closing the paddles about the time of entering the water, and presenting

their entire surface thereto. The slotted stem may be double, as shown
in the feathering arrangement, fig. 2, or several may be combined

together when the paddle is of large size. These stems are intended to

be trussed, or their width increased, so as to possess any desired amount

Fig. 2. Fig. 3.

1r
1

I

>&--

—

d £

*fk
It |

;;

1
i|

i

'1 i

i'

of strength. In place of the ordinary wheel or crank, c, for giving

motion to the paddles, the arrangement shown in figs. 4 and 5 may be

advantageously employed. It consists of a number of T or angle irons

riveted or secured together, either in the form of a circle or in any por-

tion of a circle. It is thought that for a crank possessing a considerable

stroke, an arrangement of this kind will be both cheaper, lighter, and
stronger than any of the ordinary plans.

The mode in which the foregoing arrangement of mechanism operates

is as follows :

—

The handle of the paddle, e, may be provided with a slot or opening,

with its upper end attached to a pin in the peculiarly formed crank

shown at figs. 4 and 5, or to a pin in a wheel. A second pin, n, is
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firmly secured to the vessel's side, and passes through the slot in the

paddle lever, forming the fulcrum of the same when the paddle is moved
by the revolution of the crank, or, if thought desirable, friction wheels,

arranged in a rocking frame, may be substituted in place of the fore-

going arrangement, and thus preserve the full strength of the lever.

Fig. 4.

The paddle, e, may have a plain flat surface on both sides, as shown,

but it is considered better to provide that side acting on the water in

making the spoke with a rim at the edges, so as to give it more hold on

the water, and to join to it, on the reverse side, a second paddle or plate

curved so as to present a convex surface to the water in the direction of the

vessel's motion when the paddle is returning or descending, or the single

paddle may be concave on one side and convex on the reverse. This

description of paddle may be placed on each side of a boat either in

single pairs or more, working together or alternately, or it may be

placed at the stern of the boat ; if the latter, it is proposed to place two,

one near each side of the vessel, between the rudder and stern post, and
capable of being worked together or separately by any well-known
appliances, and so either propel or steer the vessel, or turn it as required

;

or if intended for steering only, then only one paddle need be used, with
the blade of the paddle at right angles to the vessel's longitudinal axis.

When the steering paddle is used iu conjunction with the screw propeller,

it is proposed to make that part of the propeller shaft immediately
behind the stern serve as the fulcrum in place of the fixed pin, and also

to take the driving power from the screw or propeller shaft. Any other
well-known means may be adopted for giving motion to the crank shaft

of the steering paddle. In each case the paddle could be either the

ordinary stationary one, or self-feathering, as shown in figs. 2 and 3,

the crank or wheel, c, being worked by any suitable machinery.

IMPROVEMENTS IN THE MANUFACTURE AND PRODUCTION
OF COLOURS.

Ecges Lucics, Franhfort-on-the-Maine.—Patent dated January 23, 1864.

The first part of this invention has for its object the production of blue
and of green colours from rosaniline, or its salts, dissolved in an acid
solution by the action on such solutions of aldehyde, or its homologues.
The second part of this invention relates to the separation of the

colours resulting from such ehemical combination or reaction as before

mentioned, by the employment of solutions of sulphureted hydrogen and
of sulphurous acid, whereby the blue colour is obtained in an insoluble
or nearly insoluble condition, and the green colour in a soluble form.
The third part of this invention relates to the obtaining, in a useful

form suitable for the purpose of dyeing, of the blue colour, which has
been separated, as before mentioned, from the soluble green colour, by
subjecting the precipitate so resulting to the action of alcohol, or of
any other suitable solvent.

The fourth part of this invention relates to the obtaining and separat-
ing, in a solid form, of the green colour remaining in solution after the
separation of the blue colour has been effected as before mentioned.
This is effected by adding to the solution a neutral salt, such as chloride
of sodium, and then neutralizing the acid in solution by means of an
alkaline solution, such as a solution of caustic or carbonate of soda.
The mode of carrying this invention into practice is as follows :

—

1 part, by weight, of sulphate of rosaniline is taken and dissolved in a
mixture of 2 parts, by weight, of sulphuric acid, or oil of vitriol,

and from 2 to 4 parts, by weight, of water, and then 4 parts of
aldehyde are added, and the mixture is heated to about 50° centigrade,
maintaining the mixture at or about that temperature until a small por-
tion of the mixture, dissolved in about fifty times its weight of alcohol,
yields a greenish blue solution. The mixture resulting as before men-
tioned is then added to about from 300 to 500 parts, by weight, of a
saturated solution of sulphureted hj'drogen in water. The temperature
of the mixture i3 then gradually raised to from about 90° to 100° centi-
grade, and during the application of heat, fiom about 10 to 20 parts of a
saturated solution of sulphurous acid in water are added. The liquid

is then filtered so as to separate the blue colour which has been precipi-

tated. And in order to obtain the green colour in a solid form from the

green solution resulting, from 5 to 20 parts of common salt, or of any
other suitable salt, are added, as well as a solution of caustic soda, or of

carbonate of soda, or of other suitable alkali, so as to neutralize the acid

present in the solution, and so as to effect the precipitation of the green
colour. After allowing the precipitate to subside, the supernatant
liquid is decanted, and the colour is washed with water, which may
then be dried at a temperature not exceeding 100° centigrade.

The salts of rosaniline may be dissolved in sulphuric or other acid, but
sulphuric acid is found to give good results.

Instead of employing solutions of sulphurous acid and of sulphureted
hydrogen, it is evident that these gases may be passed into the solu-

tion, or that sulphites and sulphides may be added to the acid solution.

It is, however, found advantageous to employ a solution of these

In order to render the solid green colour, obtained as above mentioned,

suitable for the purpose of dyeing or printing, the following process is

employed :—1 part, by weight, of the green powder is triturated with
about 20 parts, by weight, of water, so as to effect thorough incorpora-

tion, then 2 parts, by weight, of sulphuric acid, and from 50 to 70 parts,

by weight, of alcohol are added, so as to effect solution. When the

solution so obtained is used for the purposes of dyeing, the same is

gradually mixed with water, acidulated with sulphuric acid.

IMPROVEMENTS IN STOPPERS AND BUNGS.

William Macadam, Glasgow.—Patent dated February, 1864.

This invention relates to the adaptation, application, and use of granu-

lated, powdered, or reduced cork, or other light and partially elastic

material, in combination with caoutchouc or India-rubber, to, or in the

manufacture of, bottle stoppers and bungs, to be used for closing vessels

or receptacles of various kinds. In carrying this invention into actual

practice, it is preferred to use the shavings or cuttings of cork, as

arising from the ordinary cork manufacture, or from other sources.

Such waste portions of cork are triturated or reduced to very fine

particles by grinding them in a mill, or by other mechanical means

—

the essential object of this part of the process being to produce a finely

ground or powdered mass of cork. With the cork so prepared, is then

incorporated a solution of caoutchouc or India-rubber. This mixture
may be effected either by an ordinary commingling or mixing machine
or process ; or it may be carried out by placing alternate thin layers of

softened, or partially dissolved caoutchouc, and reduced cork together,

and then subjecting the compound or mixture to pressure.

The mode of carrying out this invention is as follows, that is to say,

a quantity of granulated, pulverized, or finely divided pieces of cork, or

other light and partially elastic material, is taken and combined with
caoutchouc, India-rubber, marine glue, or other suitable adhesive and
elastic substance, in such manner as to produce a body or material

suitable to be formed into stoppers for bottles, and bungs for closing

casks, and similar vessels or receptacles of various kinds—the chief

object in view being the substitution of a cheap and efficient material or

substance in place of corks, as at present employed for stopping bottles,

casks, and similar vessels, as well as the utilizing of the refuse portions

of cork, or other suitable elastic substances. In carrying this invention

out in practice, it is preferred to employ the cuttings or shavings of

cork which result from the ordinary cork manufacture, and such waste

portions are triturated or reduced to fine particles by grinding them in

a mill, or pulverized in any other convenient manner, the essential object

of this process being the production of a very finely divided or granu-
lated quantity of cork, which, when thus prepared, is incorporated or

commingled with a solution of caoutchouc, India-rubber, marine glue, or

other suitable adhesive substance. The commingling of the compound
parts may be effected either by an ordinary mixing machine or process, or,

instead of this, it may be carried out by placing alternately thin layers of

softened, plastic, or partially dissolved caoutchouc, India-rubber, or

marine glue and reduced cork, one above the other, and then subjecting

this compound to pressure, which may be produced by means of rollers,

through or between a series of which the mixture is passed ; or instead

of this, the compound may be moulded in a mass, and the stoppers or

bungs pressed or punched therefrom by suitable pressing or punching

machinery ; or, in lieu of this arrangement, they may be moulded whilst

the composition is in a plastic state, so as to leave the mould finished

and fit for use; or, iu place of any of the former arrangements, they

may be cut out from a solid lump or block by a species of slotting or

punching machine ; or, when rough blanks are prepared from the mass,

they may be altered into the required bung or stopper form by turning

in a lathe, or by means of the well-known modes of turning bobbins by
automatic machinery as now generally made use of. Various other

materials may be made use of in lieu of cork for the solid basis of the

stoppers or bungs, such as light wood saw dust, and waste fibrous sub-

stances of various kinds, each on being reduced to a state of division
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sufficiently firm to be thoroughly commingled with the caoutchouc,

India-rubber, marine glue, or other substance that may be employed to

bind or hold the solid portion of the compound together. Another
improvement according to this invention consists in dipping the bungs
or stoppers into a solution which, when having become dry upon their

exterior substances, prevents any injurious action from taking place

between the stopper and the liquids, or other substances contained in

the vessels in which they are placed. The essential feature of the

whole of this invention is the obtaining of a light, cheap, and elastic

material as an efficient substitute for cork.

LAW REPORTS.

Before the Judicial Committee of the Privy Council.—Application of

C. W. Lancaster for a prolongation of his patent for improvements in

the manufacture of fire-arms.—June 14th—22nd, 1864.

The Letters Patent for the prolongation of which Mr C. W. Lancaster
applied are dated the 3rd July, 1850; and the invention consists, accord-

ing to the petitioner's statement, in the adoption of an improved mode
of forming the inside of bores of fire arms and cannon when rifled for

the purpose of producing the same effects as are usually produced by
grooving them. The bore is so formed that its section at any part

consists of curvilinear or nearly curvilinear lines which make an oval or

elliptical or other curvilinear figure at any sectional part of the bore.

That bore is made spiral, the angle of the spiral being such as to give

any required quickness of rotation to the projectile. The invention also

relates to improved boring or rifling machinery ; and also to the manu-
facture of percussion tubes, the latter part of the invention consisting in

covering the tubes with a compressible material such as leather, and in

filling them partly with gunpowder and partly with detonating powder.
The last part of the invention was never proceeded with, but the peti-

tioner asserted that his method of grooving gives the greatest amount
of bearing surface as a guide to the projectile in its passage through the
bore ; that cannon rifled after this system possess great endurance, and
have not been known to burst at the breech ; and that, as applied to

small arms, this system imparts great accuracy in shooting, with per-

fect ease of loading, and has, moreover, other advantages, such as

cheapness of production, and for artillery purposes, simplicity and in-

crease of strength and durability as well as accurate shooting. The
petitioner stated that he had been employed by the Government in

reference to improvements in the construction of fire-arms, and that he
had received £11,000 as remuneration for his services in respect of

claims which amounted to upwards of £17,000, but this he contended
was not solely with reference to the patent, and neither the Crown
nor the War Department had acquired any title to the patent. He
further stated that, owing to the peculiar nature of the invention, which
is chiefly applicable to military purposes, and only to a limited extent
employed for fire-arms intended for private use, he would not expect to

be recompensed by merely manufacturing rifled fire-arms for private cus-

tomers ; and that, whilst his time had been occupied in bringing the
invention to the notice of the Government, his ordinary business as a

gun maker had been neglected, and he had incurred great loss from
that cause. In short he contended that his remuneration had been
wholly inadequate.

The application was opposed by Mr J. C. Haddan, C.E., principally

on the ground that Mr Lancaster was not the inventor of the oval or

elliptical or other curvilinear bore, or of the rifling machinery as
claimed by him, but that such bore, when applied to rifled cannon,
and the machinery for rifling cannon with such bore was suggested to

him by Mr Haddan, who was then a patent agent, and acted in that
capacity for Mr Lancaster when he applied for his patent. He also

contended that the oval bore could be made by the apparatus described
in a book called " Sclopetaria," of which a second edition was published
in 1812. At the hearing, Mr Grove, Mr T. Aston, and Mr Macgregor,
instructed by Messrs Prichard and Collette, appeared on behalf of the
petitioner, and Mr Webster, instructed by Mr J. H. Johnson, 47 Lin-
coln's Inn Fields, appeared for Mr Haddan. The points above men-
tioned were raised and argued before the Judicial Committee, consisting
of L. J. Knight Bruce, Sir Richard Ryan, L. J. Turner, and Sir J. T.
Coleridge; and, on the 22nd of June, their lordships delivered judgment
to the following effect :

—

As to the proper mode of disposing of the application for enlargement
in this case their lordships have felt some difficulty, though not on all

the grounds of objection brought before them. The}' have considered
it, and are in the first place of opinion that Mr Haddan's opposition and
claims on his own account merely, that is to say, otherwise than he is

one of the public, may and ought to be disregarded. He acted as agent
for the patentee, may have rendered him material services, and may
especially have aided him with respect to the processes of combination
and manufacture, and may possibly not have received sufficient remun-
eration. But Mr Haddan, in their lordships' judgment, has not estab-

lished any title for any present purpose, otherwise, we repeat, than as
one of the public merely. So with regard to the Crown or the War
Office, the patentee has received various sums from that quarter as an
acknowledgment of his merits connected with gunner}', and as remun-
eration for services rendered with reference to that science or art, but
not solely with reference to the Letters-Patent in question, nor so as
that the Crown or the War Department has acquired against him either

any title in connection with the Letters-Patent, or any right to partici-

pate in the benefit of an enlargement otherwise than in and according
to the ordinary course of law.

With regard to the invention, the subject of the Letters-Patent, their

lordships, as they have already intimated, think that for every present
purpose the Letters-Patent granted, as they have been, to Mr Lancaster
must be deemed by this committee to be valid, notwithstanding the
statements made by Mr Haddan and the book called " Sclopetaria,"
though what ought to-be the result of any action at law or suit in equity
on the subject we give no opinion.

We consider also the patented process, so far at least as the present
application extends, to be useful, valuable, and meritorious, though its

merit may be less than if the book already mentioned, of which a second
edition was published in 1812, had not existed. And if the accounts
produced by the patentee are to be trusted, we think that it may fairly

be deemed that he has been hitherto insufficiently remunerated, not-

withstanding the sums received by him from the Crown by way of

bounty and reward, and otherwise. Those accounts, however, we do
not view as altogether satisfactory ; they seem to be in several points

deficient, and must not be looked upon as an example or drawn into

a precedent ; they are allowed on the present occasion to pass by reason

of the various employments of the patentee during several years under
the Crown, by reason of the course that the examination of witnesses

took here, and because of the peculiarities of the case in several

respects ; a case almost if not altogether sui generis. Not without some
difficulty, we repeat, we have come to the conclusion that consistently

with our duty we may advise Her Majesty to grant to the patentee the

limited enlargement that he asks, but not for a longer.period than four

years from the time of the expiration of the existing Letters-Patent,

which will be early in July next.

Young v. The Canneline Oil Company (Limited) ; The Paraffin Oil

Patent.—Before Vice-Chancellor Sir John Stuart, July 26.

This was a suit instituted by Messrs Young & Co., to restrain the

defendants, who are oil manufacturers in North Wales, from manufac-

turing or selling any paraffin oil, or oil containing paraffin, or paraffin

made according to the invention of the plaintiff, Mr James Young.

The patent, it will be remembered, was the subject of the suit of

Young v. Fernie, reported ante (pp. 72, 97), when, after a long hearing,

his Honour decided in favour of the plaintiffs.

The bill in the present suit was filed in July, and the matter now
came before the Court on motion for an injunction in terms of the prayer

of the bill.

The validity of the patent was not, on the present occasion, contested,

but before the motion could be heard, the defendants filed a plea,

alleging that they had only used a process invented and patented by
one Edward Lavender, and that such process was no infringement of

the rights of the plaintiff, and they contended that, according to the

practice of the Court of Chancery, the motion for injunction must stand

over until the validity of the plea could be decided on. The Vice-Chan-

cellor, however, overruled the objection, and allowed the motion to

proceed.

The plaintiffs then contended that they were entitled to the injunction,

on the ground that the evidence (as to which there was, however, some
conflict) clearly showed acts of infringement by the defendants, and

that, whether the defendants did or did not use Lavender's process, they

also vised a process which was substantially the same as Mr Young's

invention.

The defendants, on the other hand, submitted that, even if the plain-

tiffs' contention as to the infringement was correct, the plaintiffs were

disentitled to the injunction. As, however, the case was ultimately com-

promised, the Court was not called upon to give an opinion on these points.

After some discussion, it was ananged that the suit should be com-

promised in the following terms :

—

The defendants to pay the plaintiffs £400 as a compromise, and in

full of all the claims of the plaintiff's for past working. The defendants

to pay the plaintiffs 3d per gallon on all crude oil made by the defen-

dants, henceforth, according to Mr Young's process, until the expiration

of the patent, the amount to be rendered monthly. The costs of the

present suit to be paid by defendants to plaintiffs, or by plaintiffs to

defendants, according to the ultimate decree in Young v. Fernie. The

latter cause, it will be remembered, is under appeal to the House of Lords.

Sir Hugh Cairns, Q.C , and Mr W. N. Lawson (instructed by Mr J.

H. Johnson, of No. 47 Lincoln's Inn Fields) were counsel for the plain-

tiffs. The defendants were represented by Mr Malins, Q.C, and Mr
Fischer (instructed by Messrs Combe & Wainwright.
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REVIEWS OF JtEW BOOKS.

Report addressed to the Council op the Society op Arts by the

Special Committee ox the Statistics op Dwellings Improvement

in the Metropolis. London: 1S64.

This report has been prepared bv Mr G. C. Rigby, the builder, on behalf

of the committee, from returns obtained by the Society of Arts m reply

to a circular. A considerable amount of valuable information was thus

obtained, and the pith of it is here given to the public. The financial

results cf the various model dwellings which have of late years been

erected in London are stated, and it would appear that when judgment

is exercised as to the choice of a site, and when proper economy has

been used in the building, the philanthropist may not despair of obtain-

ing a reasonable return on his expenditure. In London especially, the

question of housing the labouring classes is becoming every day of

greater importance, and we are very glad to see an earnest man like

Mr Twining of Twickenham grapple with a difficult subject, which is a

matter of consequence to the whole community. This gentleman has

opened an economic museum at Twickenham, containing a collection of

designs, models, and articles bearing upon the improvement of the homes

of the people. Books and illustrations relating to this subject are here

brought together, and the public is freely allowed to inspect them. A
curator is in attendance to supply oral explanations on Wednesdays and

Saturdays, between 2 and 5 p.m., and on other days by appointment.

Mr Twining is doing good service to his fellow-men, who owe him a

large debt of gratitude for his exertions. To return to Mr Rigby's re-

port, (here printed as a pamphlet of 48 pages) we give the following

extract from his miscellaneous remarks :

—

"Deplorable evils still exist in houses let out in single rooms to

families, they being unfortunately not reached by the 29th clause of the

IS and 19 Vict., cap. cxxi. (Nuisances Removal Act), and consequently

still liable to that overcrowding of which a Medical Officer of Health

has thus spoken :— ' Without doubt it is the worst of all unwholesome

influences with which you have to deal, and until it is corrected you

will never be secure from those outbursts of disease which appear to set

all sanitary measures at defiance.'

"I believe that a slight amendment of the Act would very materially

tend to remedy such a state of things, and be of great direct benefit to

the lower paid class of the industrial population.

"The various examples of improved habitations for the Working

Classes which have been established since the movement was originated,

a,bout 20 years ago, by Lord Shaftesbury and his friends, are quite

sufficient not only to prove that Dwellings Reform can be made remu-

nerative, but also to show how this is to be accomplished by means

varying according to the special wants and resources of the class and

locality to be benefited.

"The present time offers in many respects, a favourable juncture for

extended operations. Money, in a financial sense, is plentiful, and

speculation is daily giving birth to less promising enterprises. The
numerous railways proposed to be driven into the heart of the metro-

polis, will, as far "as they may be adopted, not only open cheap and easy

communications between the resort of labour and numerous open locali-

ties, suited for the erection of Suburban Dwellings, or may be of whole

Suburban Villages, but they will involve the clearance of much space

beyond that permanently required, and thus render a number of urban

sites available for Model Buildings.

"Nor is the increase of the great arteries of circulation limited to

railway schemes; many other improvements of this nature are contem-

plated. They have hitherto been prompted by consideration of traffic

and embellishment only, but the question naturally arises whether the

principle of compulsory expropriation, on reasonable terms, for purposes

of public utility, might not embrace schemes for opening, through some
of the most densely populated and unhealthy districts of London, airy

streets, combining with commercial and decorative features, those of

sanitary and social improvement."

Engineering Facts and Figures for 1863 : an Annual Register of En-

gineering Progress. Edited by A. B. Brown, Mechanical Engineer.

Fullarton & Co., London and Edinburgh. 8vo.

This is an excellent example of a class of books universally known
throughout Germany, Belgium, and France, and applying to many special

branches of practical science in each of these countries, but hitherto

almost non-existent in Great Britain. We shall gladly watch the

future success of this annual volume, which the first fully warrants, by
its well-selected matter, careful writing, and well-judged remarks.

A larger infusion of matter from Foreign Journals would still be an
improvement, and better care as to correction of inaccuracies which are

not unfrequent, on the part of the printer. The discussions and remarks,

for which the editor modestly says he is "responsible," generally in-

I dicate a clear thinking man, possessed of large practical experience as

a mechanical engineer.

Of the 424 pages which form the volume, we find that nearly fifty

have been extracted from articles that have appeared in the pages of the
Practical Mechanic's Journal, during the year, constituting the largest
proportionate mass of quotation in the volume, from any British
periodical.

As Mr Brown has, by the quality of his work caused us to respect his
ability, though knowing nothing of him personally, we may be pardoned
for feeling complacently at finding our own labours as technical journal-
ists thus appreciated, for journalists generally are not excepted from the
maxim that " a prophet is not accepted in his own country."

Transactions of the Society of Engineers (Established May, 1854,)
for the year 1863. 8vo., pp. 2 IS, with numerous plates. Spoil,

London.

Not a page of this closely but clearly printed volume is wasted with
lists of " council and officers," &c, &c. Without preface or preliminary,
it proceeds with the following papers and their discussions :—On Steam
Boiler Explosions, by P. F. Nursey.—On the Relation between the Safe
Load and Ultimate Strength of Iron, by Zerah Colburn.—On the con-
struction of Chelsea Suspension Bridge, by George G. Page, C.E.—On
the Bombay, Baroda, and Central India Railway, by C. Sanderson —
On Signalling, for Land and Naval purposes, by Francis Wise.—On
Steam Navigation upon the Indus, by A. Warren.—And on Steam Fire
Engines, and the trials at the Crystal Palace, by William Roberts.
The papers are all of much merit. Two or three of them, including

that on Signalling, of abiding value. They are all well illustrated, by
plates, economically but well executed.
The volume proves generally the vigorous life of this junior Institu-

tion of Civil Eugineers. So far, there is room enough for this Society
and for the chartered institute of civil engineers also ; but in all friendly

feeling to the older, and so far higher body, we make bold to saj', that
unless great changes in management therein take place, a not distant

day will witness great transfers of professional energy from the older to

the younger body. There must be some good reason why Mr Page,
junior, should prefer to bring the account of his father's magnificent
work—the Chelsea Suspension Bridge—to this arena, rather than to

that of the institute at Great George Street. We cannot forget the
unhandsome and unprofessional attempts that were made some two or

three years ago to damage the reputation of that work, and to assert

upon the most frivolously incorrect data that it was so deficient in

strength that the moment its designer and constructor had given up
their finished work, it was to be consigned as an infirm patient, into the
hands of a new doctor, to have its construction strengthened. Of course,

as a body, the institute had nothing to do with this, nor was even
cognizant of the facts.

If it is to flourish and exalt its character for years to come, however,
as we trust it may, less of the compact family character of a close

borough must be given to its council and officers. These, its highest
honours—coveted, and justly so, much more than Telford medals and
Watt prizes, which almost any one who writes a paper may receive

—

must be much more widely distributed, and be given fairly and quickly
in rotation, amongst the members and associates—the qualifications

being merit of a scientific and practical character, and not mere profes-

sional standing, or money, or other influence. In a word, the high
places of the body, must be reserved as one element of election for

rewards of merit, and not as positions to be used for professional aggran-
dizement.

Until this and other reforms be inaugurated in the Institution of Civil

Engineers, we predict that it will see an increasing transfer of papers,

and ultimately perhaps of future members, to a less exclusive and more
impartial body.

We make these remarks in anything but a hostile spirit.

Memoirs of the Distinguished Men of Science of Great Britain Liv-

ing a.d. 1807-8. By W. Walker, Jun., with an Introduction by
Robert Hunt, F.R.S. Second Edition, revised and enlarged. 8vo-

Spon. London.

This contains, in a cheap and condensed form, a large amount of indus-

trial and scientific biography. In proof of which it is only necessary to

state that it contains the lives of Watt, Rennie, Telford, Mylne, Jessop,

Chapman ; Murdock, the first to introduce gas into practical use, Rum-
ford, Huddart, Boulton, Brunei, Watson, Bentham, Maudslay, Dalton,

Cavendish, Sir Humphrey Davy, Wollaston, Hatchett, Henry, Allen,

Howard ; Smith, the father of English Geology, Crompton, inventor of

the Spinning Mule, Cartwright, Tennant ; Ronalds, the first to success-

fully pas3 an electric telegraph message through a longdistance; Charles

Earl Stanhope, Trevithick, Nasmyth, Miller of Dalswinton, and Syming-
ton, the inventors and constructors of the first practical Steamboat

;

Professor Thomson, of Glasgow; Troughton, Donkiu, Congreve, Her-
schel, Maskelyne, Baily, Frodsham, Leslie, Playfair, Rutherford, Dollond,

Brown the Botanist ; Gilbert and Banks, the Presidents of the Royal
Society at that epoch of time ; Capt. Kater, celebrated for his pendulum
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experiments ;
Dr Thomas Young, and Jenncr, the discoverer of Vaccina-

tion ; James Ivory, Dr Priestly, and Cort, the inventor of Puddling.

With so large a list of men whose lives each and all present so much to

record, any attempt at original research on the part of the compiler, be-

yond putting into a short compass the more salient and interesting parts

of each life is not to be expected. Several of the biographies have hence
continued on, to one stage more, the ordinary crop of errors and inac-

curacies, of the sort of which Mr Smiles has been the great ad captandum
author and producer. We are quite justified in this remark, by observ-

ing that those lives which are least accurate and trustworthy here, are

precisely those with which Mr Smiles has dealt beforehand. The com-
piler has done well in almost always giving his sources of information

at the conclusion of each life. He has produced a readable and not unin-

structive volume, to both boys and men. The least happily written

part of the whole appears to us to be the Introduction.

The Universal Test Book of Photogkaitiy : or Manual of the various

Photographic Processes, Instruments, Art Desiderata, &c, with a

chapter on the ^Esthetics of Photography, from the French of Monsieur
Disderi. Second Edition. Illustrated. London : Lemare. Leeds

:

Harvey, Reynolds, & Fowler. 1864.

We fully endorse the statement of the Chemical News in its review of

this small volume, that it contains a far larger amount of information,

as to the manipulation, chemical principles, processes, and artistic

relations of Photography, than many books of four times its bulk. In
fact, it is the best small treatise on the subject we have seen.

The chapter translated from M. Disderi, on the iEsthetics of Photo-
graphy, is well worthy of the study of the innumerable perpetrators of

sixpenny and even far dearer photographs and cartes de visites, who
obviously have no notion that a sun copy of a face and figure, may yet
be very far from a portrait.

MECHANIC'S LIBRARY.

Another Story of the Guns, by tire Fraser Reviewer, 2s, cloth.

Fairbairn's Application of Cast and Wrought Iron to Building, 16s.

Fairbairn's Mills and Millwork, Part I. Second Edition. 8vo, 16s, cloth.

Iron Shipbuilding, Grantham's. Fourth Edition. Folio, 25s, sewed.

Popular Science Review, Vol. III., 8vo, 12s, cloth.

Physical History of the Earth, fc. 8vo, 2s 6d, cloth.

Speke's What led to the Discovery of the Sources of the Nile, 8vo, 14s, cloth.

Wollaston's Thermae Romano Britannicse, 4to, 7s 6d, cloth.

CORRESPONDENCE.
We do not hold ourselves responsible lor tho views or statements of our

Correspondents.

( To tlie Editor of Vie Practical Mechanic's Journal.)

Sir,—Among the many subjects which are treated on in a truly sound
way in your valuable periodical, that of iron, in its various forms, takes
a prominent place. A great deal is talked, much less has been written,
and still less seems to be understood, about " burnt " wrought iron.

Could you inform me at what temperature iron is thus infused? The
question is only inadequately touched upon in that voluminous store-
house of facts—" Dr. Percy's Iron and Steel." Could you refer me to any
sound paper, in any periodical, on the matter? Scire ubi alequid in-

venire possis, maxima pars scientio; est.— I am, Sir, yours very respect-
fully,

F. A.

"Burnt Iron" is a phrase in use amongst workmen, which only
embalms a popular error. All wrought iron that has in any unknown
way, in course of working or use, become changed internally in visible
condition or fracture, especially if become brittle, is usually said to be
burnt. So also in the cast-steelworks of the north of England: an
ingot of steel that has crystallized very regularly and distinctly, is said
to be burnt steel, although in reality it retains the finest qualities of
cast-steel. Burnt iron or steel, can properly only mean these metals
changed after oxidation with combustion or incandescence. Such rapid
oxidation commences in oxygen gas at a low red heat, but in common
air not until a vivid yellow or nearly white heat has been reached, when
either iron or steel truly burns with scintillation, as every blacksmith
knows.
By very long continued heat to redness or above it, not only is the

exterior of wrought and cast-iron converted, to a greater or less depth,
into forge scales—in German, hammerschlag, which Berthier showed

consists of a combination of peroxide and of protoxide of iron in a crys-

talline form—but, by cementation, portions of oxide appear to be formed
or carried into the mass, and lodged between the conterminous planes

of the metallic crystals. Such iron is found to have become more or

less brittle, and its fracture is dull comparatively, while its crystals are

usually large.

In so far as this change has resulted from a very slow process of par-

tial oxidation by cementation, such iron might, by abuse of scientific

language, be called burnt. The brittleness, however, is much more due
to the transposition of the crystalline axes by long continued expansion
and contraction, by heating and cooling, and the play of internal forces,

in accordance with Mr Mallet's general law of crystallization in fuzed
bodies, than to the effect of the excessively minute amount of oxide
imbibed. This change may take place at any range of temperature
above a Jow red.—E».

EXHIBITED MACHINERY OF 18G2.

11 Adam Street, Adelphi,

London, W., August 1, 1864.

(To the Editor of the Practical Mechanic's Journal.)

Sir,—Referring to your notice of my book, in which you charge me
with copying a woodcut of skeletons of marine engines from your Record
without acknowledgment, I beg leave to say that 1 did not copy the cut

in question, but prepared my own cut from a large scale comparative
drawing, now in my possession.—Yours obedient,

D. K. Clarke.

We never said that Mr Clarke did copy the woodcut which compares
to scale the relative lengths occupied by the four great English types

of horizontal marine engine, as given by us in the Exhibition Record.

Any one one who will recur to our review of Mr Clarke's work (Prac-
tical Mechanic's Journal, August, p. 129), will see that the drift of our

stricture is, that in this instance at least (if not in some others), the

author's line of thought has been directed by those of the writers in the

Record, and the issue produced as if original with Mr Clarke. The ex-

tent to which this remark was made specific by us had reference to the

diagram to same scale of these four types of marine engine, and from it

we see no reason whatever to retreat. Will Mr Clarke point out a simi-

lar method of comparison employed anywhere prior to its production

in our article on first movers, in the Recond, or any essential difference

between our diagram and his own ?

—

Ed.

THE PATENT LAWS.

We print in full the following letter addressed by Mr Pontifex to the

Times, bearing, as it does, so importantly upon the interests of the

inventor, and the present system of the Patent Laws, that we feel sure

its reproduction will be appreciated by many readers of the Practical

Mechanic's Journal.

Sir,—In your Saturday's article on Lord Stanley's speech you object

to the conclusions he appears to have arrived at with regard to the

patent laws, and assert that the true way of dealing with the inventor

is to let him reward himself; that if the patent laws were abolished to-

morrow, he would still have his priority, his secret ; that if he can keep

his secret, he may derive from it what advantage he can ; but that, if

publication be a necessary consequence of its use, the public should not

be called upon to pay for what is in its nature incapable of appropriation.

It is difficult to see in what respect the publication of a new or

improved process of manufacture renders it more " incapable of appro-

priation" than the publication of ideas in the form of a book. Patent

right corresponds to copyright. One protects the development of

thought in words, the other in that of facts, and being the more practical,

it has, perhaps, the better claim of the two. Indeed, the present patent

laws admit this principle, for they deny that protection to abstract ideas

which they afford them when reduced to a practical application.

If, then, protection is denied to the inventor, how can it be claimed

for the author? The artist and designer also stand on the same footing

as the inventor, and it would scarcely be suggested so greatly to dis-

courage art as to abolish the copyright in pictures and designs.

The patent laws are no doubt capable of much improvement. If it

were practicable, it would undoubtedly be a great advantage for a

tribunal of experts to decide whether or not suggested inventions or

improvements were sufficiently novel and useful to be worthy of protec-

tion, as also the term of protection their merit and importance deserved

;

but I confidently believe that it is essential to the continued progress of

the manufacturing industry of this country that inventors should enjoy

some protection for their inventions, and without it we should infallibly

lose much of our pre-eminence as a manufacturing nation.

How is the inventor to "reward himself?" The public would not

pay him a fraction more whether he be the inventor or not, for the same

thing that they can buy equally cheap elsewhere. Even if it were
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possible to keep any branch of manufacture secret, -when rivals have
sufficient inducement to discover it, it is not to the advantage of the

public that improvements should be concealed. Take the recent case of

Mr Perkin's discovery in aniline colours, which is of a nature that pro-

bably might have been kept secret with comparative ease. The publica-

tion of his process turned the attention of experimenters into the same
direction, and kindred colours have since, and in consequence, been dis-

covered by Medlock and others.

Admitting fully that monopolies should only be given to an individual

in the interests of the public, it is to their best interests that the inven-

tor should be protected. The proper duration of that protection is a fair

subject for discussion. It may be useful to vary it in different cases,

but the object to be kept in view should be to offer such present advan-
tages as will encourage the prosecution of experiments leading to

discoveries without afterwards granting a monoply for so long a term
as to cause an inconvenience to the public disproportionate to the good
it has derived.

A great deal is said of the selfishness of the ideal discoverer who,
happening upon some improvement, churlishly exacts exorbitant toll

for the use of it, or else insists upon burying his talent, and, not being

able himself to make it useful, refuses to allow others to profit by it.

Practically, discoveries are not made in this way. Trees of knowledge
do Dot grow by the wayside, from which passers bj' can gather fruit

without an effort ; and when a man has made a discovery, he is not

likely to refuse a fair price for it. If he asks a high one and obtains it,

his discovery must be worth the price, and therefore ought to have it.

At the worst the nation is debarred for 14 years—not a long period in

the life of a nation—from the use of that which otherwise would proba-

bly never have been communicated to it at all.

It is said that inventors are of such a gushing nature, that without
any such protection they would not refrain from communicating their

discoveries to the world. Possibly this might be so when the discovery

had been accomplished, and especially it may be true of essentially sci-

entific discoveries, but I submit that the absence of the prospect of pro-

tection would most materially discourage that long course of laborious,

minute, and persevering inquiry which forms the germ out of which

—

perhaps long after, and in other hands—flashes some brilliant develop-

ment. The great discoverer is indebted, no one can say how far, to

the humble, patient, inquirers who have preceded him ; they have
sought the same end, though they may not have achieved the same
success. He, perhaps, can afford to be content with his glory, but it

was the hope of profit that prompted their labours, and prepared the

way for his brilliant discovery. Discourage them and you cut away the

foundation upon which he builds. All who have had experience in

manufactures know the great amount of labour and perseverance neces-

sary to make even the most trivial improvements ; the endless experi-

ments, disappointments, failures, and expense which precede success,

and are too often never rewarded by it. Who would incur all this if he
is to possess no property in the result, should he have the good fortune

to obtain a valuable one ? And observe, he would not even be placed

on the same footing as others ; he would be at a great and positive dis-

advantage. He would have consumed time and money in elaborating

his ideas ; in other words, he would have expended capital upon which
he ought to receive interest ; his neighbours and rivals in pirating his

invention could undersell him in it through having avoided any such
outlay. Thus the original inventor would be more disadvantageously
situated than any one else. "Who then would be so foolish as to invent?

It would be a temptation to manufacturers to make no exertions on their

own parts, but to content themselves with pirating what others were
doing.

It is all very well to talk of manufacturers striving to improve for

the love of the thing, and no doubt they take a proper pride in excelling

in their several departments, but they are in business for the sake of

profit, and consideration and profit form a fair and proper stimulus to

excellence, of which the greatest possible is when improvements have
arrived at such a point as to be of the nature of property, some kind of

limited monopoly in them should he given.
The arguments for the abolition of the patent laws are occasionally

based upon the alleged interests of the inventor

—

caveat inventor ; he
is not compelled to avail himself of them, and at least he need not be
provided with a grievance he does not feel. It is said that sometimes a
meritorious invention is strangled in its birth, because it is so hedged
in with patents that it cannot move hand or foot. If these patents are

valuable the public is advantaged, and can afford for a few years to dis-

pense with the one new suggestion for the sake of the numerous successful

existing ones; if they are valueless, their proprietors will be only too glad
to accept some consideration from the use of that from which they have
hitherto derived nothing but vexation and loss. If the new comer is

such a weakly bantling that it cannot afford to pay for the use of the
existing patents it does not merit sympathy. I cannot understand why
a patentee should be assumed to differ from other tradesmen ; his royal-

ties, like any other commodities, may be bought at a fair price.

The cost of maintaining a patent at law is so considerable and the

No. 198.—Vol. XVII.

risk of failure so great that patentees usually prefer to enter into
equitable compromise rather than embark in an expensive law suit, and
very few but really valuable inventions are defended when attacked.
The public, therefore, are not seriously hampered by the existence of
valueless patents : and yet the hope of obtaining a profitable monopoly
affords the greatest possible incentive to the enterprising inventors.
Some inconvenience, too, might be risked to insure the great advantage
of having new discoveries fully and fairly explained, instead of being
kept assecret as possible, and eventually, perhaps dying with theinventor.
At the Manchester meeting of the Royal Association this subject was dis-

cussed, and an instance was given of the inconvenience occasionally
experienced. The case was that of a railway company who suddenly
bethought themselves that solid wheels to their carriages would be a
good thing, but they found that they could not adopt the idea because
some one had patented it a few years previously. This proves nothing
except that if the railway company had availed themselves of the oppor-
tunity afforded them they might have adopted the improvement some
years before it occurred to their own minds. If they could make no
reasonable arrangements with the patentee for the present use of his

invention they would not have to wait very long for the expiration of
his patent.

The present plan for prolonging patents for short periods is admirable

;

it weeds out the sickly and unprofitable patents. People at first are so
sanguine of success that they will pay large amounts to secure a mono-
poly in their inventions; but when year after year passes and brings
them no profits, but plenty of out-goings, they become sick at heart and
demur to pay further sums to prolong a patent which yields them
nothing. It drops out of the way of succeeding discoverers, who may,
however, obtain from it valuable hints and great assistance in perfecting

their own inventions.

Nearly every civilised nation has found it necessary to afford protec-

tion to inventors, and it seems in the interests of the community at

large to be so important to do so, that I sincerely trust our present
patent laws will not be repealed until efficient substitutes for them are

devised.

I am, Sir, your obedient servant,

EDMUND A. PONTIFEX.

Farringdon Works, Shoe-lane, August 9.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

ROYAL INSTITUTION OF GREAT BRITAIN.

Weekly Evening Meeting, Friday, Jimo 3, 1864— Sir Henry Holland, Bart, M.D.,

F.R.S., Vice-President, in the chair. Edward Frankland, Esq., F.R.S., Professor of

Chemistry, Royal Institution. On Recent Chemical Researches in the Royal Institu-

tion.

Amongst the branches of inquiry that have engaged the attention of chemists during

the past fifteen years, there can scarcely bo two opinions as to the paramount impor-

tance of those investigations which have had for their object the discovery of the inter-

nal structure of chemical compounds, and especially of organic compounds ; for it is by
thus studying the architecture of these bodies, that we become acquainted with the

plans according to which nature herself constructs them under the influence of what
we term vitality, and that we are enabled to imitate her operations. The vast number
of organic compounds that can now be produced, without the aid of life in any form,

some of them even constituting a part of the food of man, affords ample testimony to the

importance of this field and the success witli which it has been cultivated.

The ultimate analytical composition of a chemical compound affords us little or no
information available for the production of that compound, artificially ; but the moment
the internal arrangement of the atoms becomes known, the constructive process at once

suggests itself. Such a problem may be attacked in two distinct ways, either by taking

the compound to pieces, or by building it up from its proximate constituents. More
than twelve years ago, the speaker had applied the latter or synthetical process to the

investigation of organic compounds containing metals, some of the results of which he

had communicated to the members on a previous occasion. A like scrutiny mnst be

applied to other families of organic substances if we are to become equally acquainted

with their molecular construction. It was the application of the synthetical process to

an important family of organic substances, that had formed the basis of the investiga-

tions recently carried on in the chemical laboratory of the Institution. In the execution

of this work the speaker had been enthusiastically joined by his friend, Mr Duppa, who
had in an eminent degree contributed to whatever success had attended their labours.

The family of organic acids thus attacked, and which is represented by lactic acid, had

for some years past excited the interest and attention of chemists, but although much
laborious investigation had been expended upon it, especially by Kolbo and Wurtz, yet

the constitution of these acids was still far from being established. Like any effort to

overcome a difficulty, such an investigation required the selection of a plan of attack,

and the preparation of the agents, or weapons, by which the assault was to be made.

The speaker had already proved, in a paper communicated to the Royal Society, that

oxalic acid was the basis or model of the family of acids to be investigated. This fact

showed the path by which the subject was to be approached, and he then went on to

describe the principles according to which the weapons were constructed.

In Mechanics, the engineer proportions the force which he employs to the effect

required to be produced, and it was considered one of the greatest achievements in such

control of mechanical force, when Mr Nasmy tu's steam-hammer could be made, at one

moment to deliver a blow gentle enough to break the shell of a nut without crushing the

kernel, and at the next to descend with a force sufficient to smash a block of granite and

2 a
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shake the ground beneath it. As in mechanics, where we deal with masses, so in

chemistry, where we have to do with atoms, it is also necessary to apply a properly

graduated amount of force, and to apply it in the right direction. Chemistry was yet

far behind mechanics in this faculty of graduating force, but by availing ourselves of

certain chemical reactions, we had the power, as it were, of gradually storing up force

in the atoms of bodies, and of delivering the blow when the force had become strong

enough to effect the change required. In this way the comparatively inert radicles or

molecules, methyl, ethyl, amyl, &c, could be invested with chemical energy sufficient

to force their entrance into oxalic acid. The process of thus endowing these radicles

with force was likened to the gradual winding up of a weight to the height necessary for

the production of a given effect by its subsequent fall. For this purpose a force external to

the atoms to be elevated was obviously required. The first supply of this force was taken
from sodium; but sodium, although competent to raise the molecules of ethyl or methyl
to a great elevation, was yet too rough in the use of its power, for if we attempted by
its sole agency, to elevate these molecules, they were actually torn to pieces by the

violence of the effort. The action of the sodium must, therefore, be moderated by
combining it with mercury; much of its power was thus lost, but sufficient still

remained for the purpose, if rightly employed.
This sodium amalgam on being brought into contact with the iodides of methyl, ethyl,

or amyl refused to exert any action, but on the addition of a few drops of acetic ether,

which acted in this case like a ferment, the sodium separated the iodine from the ethyl,

whilst the latter united itself with the mercury.

2C2 Hs I

Iodide of Etliyl

+ = Hg
(C2H5

lc2 H5

Mercuric Ethide

2NaI

Iodide of Sodium

By this association with mercury, the energy of the ethyl was greatly increased, but
it still lacked sufficient power for its attack upon oxalic acid ; having once commenced
its ascent, however, the further elevation of the ethyl became comparatively easy. It
was only necessary to digest the mercuric ethide, procured, as above described, with
metallic zinc, at a temperature of 10CP C. for several hours, in order to replace the mer-
cury with zinc, by which means ziuc ethyl was obtained.

(C2H5
Hg 1 + Zn.

(C2H5

Mercuric Ethldo

fC2 H5

lC2 Hs
+ Hg

Zinc Ethyl

The zinc ethyl thua obtained possessed far greater energy than the mercuric ethide
from which it was derived,* and, in fact, in this compound, the ethyl became fully armed
for the contemplated expedition. The speaker, however, showed that its power could
be still further increased by the addition of the metal lithium. By these processes the
following chemical compounds and weapons of attack had been manufactured :

—

Name. Formula.

Mercuric Methide Hg
j
£**=

Mercuric Iodo-mcthido Hg -j 9H*

Mercuric Ethide Hg
{ ? Hs

Mercuric Iodo-ethido . . . . Hg J C2 H *

Mercuric Chlor-ethide . . . . Hg j °,j
Hs

Mercuric Amylide . . . . Hff {
c* h"

Mercuric Iod-amylide . . . . Hg
j
95 Hu

Mercuric Chlor-amylido . . . Hg j
£• H"

Zincmethido . . Zn
j
£]**

Zincethldo Zn i 9,
2

^
5

Zincamylide Zn 1 9,
b 5"

t C5 -nil

TTo" ( ^H.i

'

Llthio-mercuric Mcthide . . . i\* J CHs'" (CHs'

Litho-mercuric Ethide . . . tw'-Ic^Hs'^ (C2 H5
'

7n„ fCH3
'

Lilhio-zinc Methido ^V JCHa'
Ll

( CHs'
?„• fC2 H5

'

Lithio-zinc Ethide . . £" .j C 2 H5
'

(C2 1

The speaker then described the action of several of these bodies upon oxalic acid, or
rather oxalic ether. This action consisted in the removal of one atom of oxygen from
oxalic acid, and its substitution by two atoms of ethyl, methyl, &c. Thus, by the action
of zincethyl, oxalic acid was transformed into leucic acid—a body that had previously
been obtained from animal tissues, especially from the spleen and lungs. By acting
upon oxalic ether with the zinc compounds of other organic radicles, a large number of
acids belonging to the lactic series, and hitherto unknown, could be produced. Many of
these acids were isomeric with each other, that is, possessed the same percentage com-
position, but differed In their interior architecture. Thus leucic acid was susceptible of
no less than nine isomeric modifications, three of which had already been obtained by
the method now described. The following table shows the internal structure of these
isomeric leucic acids :

—

• The intense chemical energy of zinc ethyl wag shown experimentally by a fountain of the liqnid,

which played perpendicularly to the height of 6 or 8 feet, forming a fiery jet of blue and white flame.

rc2H 5
' fC2H5

'

1 C2 Hs'
1 C2H5

' H '

1 CH3
'

C2 '"^ O" C2"'J 0' C2'"h 0"
OH' 0C2 H5

' OCH3
'

I OH' ( OH'
1 OH'

CHs.' C3Hl' 1 C 3H 7
'

CH 3
' C H a

'
1 H'

C 2
'"- 0" Ca»'. 0" C 2'"h 0"

0C2 Hs
' OH'

1
OCH3

'

L
OH' { OH' I OH'

fCIV rc4H9
' H'

H/ H' H'
Cr'- 0" C2

"'. 0" C2
"'- 0"

OC3H 7
' OH/ 0C(Ha

'

1 OH'
I OH' OH'

The following is a list of acids which, with their compounds, have thus been produced
and investigated during the past year in the laboratory of the Institution.

Name.

Dimethyloxalic Acid No. 1 C21"

Dimethyloxalic Acid No. 2 . . . . C2

Formula.
CH3

'

CH3
'

O"
OH'
OH'

fCHs'
I

H'
' O"
OCH3

'

Leucic Acid No. 1 C2

Leucic Acid No. 2 C2 1

Leucic Acid No. 3 C"

m j O"
I OCE
I OH'
fC2H5

'

C2H5
'

I O"

Ethyl-amyl Oxalic Acid

Diamyl-oxalic Amyl-ether

C*'"'

W

I OH'
L OH'

ICsHs'CH 3
'

O"
OCH,'
OH'

CH3
'

CH3
'

O"
OO2H5'
OH'

rCsHii'
CsH5

'

O"
OH'

I OH'
fCs

H,l'

CsHn'
O"
OH'

I OCsHit'

These reactions proved that lactic acid, the representative of this family of acids, was
also cast in the mould of oxalic acid. Thus, the latter deadly organic body was con-
verted by the removal of one atom of oxygen and its substitution by one of hydrogen
and one of methyl into the harmless acid of sour milk, a constituent of the juices of the
human body, and an agent, no doubt, of Importance in the transformations attending
animal life. A similar marvellous transmutation of character is met with In the highly
poisonous arsenic acid, which, by the exchange of one atom of oxygen for two of methyl
is converted into the innocuous, though perfectly soluble, cacodylic acid.

The speaker concluded as follows :—Here, then, we have a most prolific reaction, cap-
able of furnishing an immense number of new organic bodies, and at the same time in-
dicating to us the very simple manner in which nature evolves some of her, apparently,
most complex results. By a species of progressive development, this simply organized
oxalic acid becomes gradually elevated, cultivated, and transformed into bodies, which,
when viewed by one ignorant of their true origin, appear to possess a hopeless complex-
ity. Not only cio we now gain a clear Insight into the architecture of these acids, but
we can take the very elements of which they are composed, and build them up unaided
by any vital processes. We need not even go for oxalic acid, our very type or model,
either to the wood-sorrel, or the lichen, which, by means of this acid, corrodes the rock
upon which it grows ; for we have the power both to lay the foundation and to build
the superstructure of these organic bodies, without the least assistance from either
animal or vegetable life. And is it too much to hope, that, by analogous inductive
scrutiny, even the most obscure and complex physiological phenomena ol life itself will
one day yield to scientific research, and become to us as clear and simple as they are now
dark and unintelligible ? Bat to accomplish this, the human intellect must prepare itself

for efforts far more difficult than any it has yet made. Hitherto the more palpable and
simple phenomena of nature have been the first to attract the attention of philosophers,
whilst the more recondite and hidden, constituting increasingly difficult subjects of
research, have been left for future explorers. Thus, although we are still scarcely
advanced beyond the condition of children gathering pebbles on the shore of the bound-
less ocean of knowledge, yet those pebbles, never easy to find, are now no longer left dry
on the beach. They must be dragged from the grip of the waves by patient and cun-
ning toil. Difficulties innumerable and appalling confront us, but let the human intellect

be only left free and untrammelled, and it will surely accomplish the task set before it.

[E. F.]

EOYAL INSTITUTION.

May 13.—Major-General E. Sabine, in the chair.—" On the Mechanical Nature
and Uses of Gun-Cotton," by Mr J. Scott Russell.
May 20.—The Earl of Rosse in the chair—" On the Physical Aspects of the

Moon's Surface," by J. Nasmyth, Esq.
May 27.—H. B. Jones, M.D., in the chair.—"On Greek Coins, as Illustrating

Greek Art," by R. S. Poole, Esq.
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ROYAL AGRICULTURAL SOCIETY OF ENGLAND.

MEETING AT NEWCASTLE-ON-TYNE.

The important part which practical mechanics are ere long destined to

play upon the whole face of agriculture needs but a mere glance at the

vast array of implements and machines exhibited at the Show of any one

of our Agricultural Societies, but especially at the one now under review,

to convince even the most uninitiated. It is impossible to convey
through our limits anything approaching to completeness in description

of the vast assortment of mechanical appliances this year accumulated
at Xewcastle-on-Tyne. "We append some passages from an article in

the Times, which convey a very fair idea of this assembly.

"A land of coals—where vegetation above ground is of slight value compared
with the vast geological forests fossilized in seams and mains beneath—is this

year visited by the itinerant "country meeting" of the Society. A region of

minerals and metalliferous industry, with smoky collieries all the way from
Darlington to the Tyne, and smelting flames like so many Nebuchadnezzar's fiery

furnaces out of the Pictorial Bible, may savour little of the rural and pastoral

;

still, Durham has a great agricultural fame. Our proud shorthorns first grew
shapely and precocious upon her rich grazing valleys, and there, too, the big Tees-
water developed his flesh and lustrous wool, and Northumberland long ago earned
a name for her ridge-culture of root crops and her liberal care of the farmers'
workmen. But the Society is eminently educational, and, as far as visitors are
concerned, the present meeting must be successful ; for, while agriculturists from
all the northern counties will take advantage of the liberal excursion trains, we
shall have a formidable irruption of Lowlanders from the other side the Border,
with many a Highland laird ; and, of course, crowds of holiday people may be
expected from the great local population. Tyneside shipbuilders will leave their
clanging trade of plates and rivets, diggers of black diamonds will take a day of

sweet sunlit air, and craftsmen, as well as gentlefolk, from. Shields and Sunder-
land, Stockton, Hartlepool, and Darlington, will be found criticizing the points of
prize animals and the performances of machinery, after duly attending to the
admissive 'Pay here.'

*" These anticipations are warranted not only by the rumoured attractions of the
live-stock show, including a display of the short-horn breed unprecedented at any
former meeting, but also by the spirit with which the public have already thronged
the trial fields for several days in succession. Hard by the Killingworth colliery,
where George Stephenson earned his early bread and his lasting fame, not far
from the very tramway where his original ' Rocket ' made the world wonder,
hourly trains upon two different railways have been most conveniently delivering
passengers with 'tickets for the steam-plough.' Here the Society had wisely
engaged field after field of old seeds and clover lea, so that, with a very strong
competition of steam machinery, it seems as if a whole tract of country were under
this novel order of cultivation; and, as far as a few days' trial could provide, the
various systems have had room enough for their strength, and land enough to test
iheir versatile capabilities. Fine weather, too, has favoured the operations, and
the ground has been in admirable order, considering the unseasonable time of the
year for tillage.

" A glance at the array of coughing engines and gliding implements tells us that
tie old notion of a locomotive dragging a plough at its tail is completely exploded,
and we perceive no longer any attempt to embody in mechanical parts that other
and more philosophical idea of a locomotive delving the soil by revolving blades.
Locomotives, to be sure, are to be seen pacing along the farm roads, uphill and
downhill, and turning through awkward gateways ; but these are either the steam-
plough engines when travelling from one plot of work to another, with their appa-
ratus and implements forming a train behind, or else portable thrashing machines,
like those of Mr Aveling & Co., of Rochester, which dispense with horses in shifting
from one farmyard to another. By-the-by, this now important class of agricultural
locomotives has been hitherto excluded from the prize-sheets of the Society ; but
if there be value in one machine that displaces a portion of the farmer's teams,
there must be reason in offering a trial and a prize to another which might
accomplish a further saving of horses and horse-keep.

"Steam tillage at present consists in a steam-engine (or two of them), either
stationary at one side or corner of the field, or else moving at intervals along the
headland, hauling an implement by means of a wire rope, or a substitute for it.

For the two prizes of £100 and £50 offered for the ' best application of steam
power to the cultivation of the soil,' there are five sets of apparatus in competition,
and the opening trial of Wednesday tested their performances in ordinary turn-
over ploughing upon a piece of two-year old seeds. Mr Fowler's 14-horse engine,
with clip drum under the boiler, a travelling anchorage pulley at the opposite
headland, and a four-furrow balance plough (the old form of apparatus that has
been so often described), made some good work at a depth of six inches, the rate
of performance being about five acres per day of ten hours, and the coal burnt.
2141b. per acre. The hands engaged were three men and two lads.

"It will be remembered that last year both Mr Fowler and Messrs Savory intro-
duced the system of two engines, one at each end of the furrow, in place of a
single engine and anchored pulley, and these engines hauled the implement and
rested alternately, coiling the rope upon drums, and so requiring only a Bingle
length of rope out at once. The novelty at the present meeting is the employment
of ' turn ' engines—that is, two engines placed as before, one at each end of the
work, but both simultaneously hauling the implement. It is evident that if this
plan succeeds it will reduce the power, weight, and prime cost of the engines
something like one-half—that is, if a couple of light 7-horse engines will accom-
plish the same breadth of work per day as two heavy 14-horse engines did, or if a
couple of still lighter 5-horse engines will execute as much work as two 10-horse
engines did, we shall save a great outlay, while amazingly facilitating the trans-
port of our machinery over a soft and sticky country ; and those employers of the
steam-plough who have had experience of apparatus requiring to be taken up and
again set down at every time of removal from one field to another, will appreciate
the advantages of machinery which will steam out of a field within a few minutes
after finishing work, and thrust its shares into the next field in an equally short
time after arriving at the spot Accordingly, Mr Fowler's second set of apparatus
consists of two 7-horse engines (with locomotive action and steerage for travelling
from place to place), weighing about seven tons each, placed upon opposite head-
lands, with an endless rope passing one-half turn round each of the clip drums
attached in the ordinary manner below the engine-boilers. Thus, both engines
grip and pull the rope simultaneously, always exerting their power in haulage,
while alternately serving as anchored pulleyB to each other. Though the engines
have but single cylinders, there appears to be no difficulty in starting, stopping,
and working both together, the reversing being instantaneously accomplished by
the link-motion expansion gear. The peculiarity in their construction is that the

cylinder (steam-jacketed) is attached to a high steam dome towards tho smokebox
end of the ordinary tubular boiler, thus, without a steam pipe, taking the steam
' dry." This, with the working pressure of 95 to 100 or more lbs. the square inch,

and a high number of revolutions per minute, will account for the surprising per-

formance of these engines, having single cylinders of only 8£ inch diameter and
12 inches stroke. Driving four furrows at once, 6& inches deep in a strong loam,
these engines ploughed at the rate of nearly eight acres per day of 10 hours,

with a consumption of only ISSlb. of coal per acre. The hands engaged were three
men and two lads, as in the other set of apparatus.

41 Messrs Savory's 12 - horse engine is of very peculiar construction. Two
coiling-drums of large diameter and ring-shaped, without radial arms or centres,

encompass the boiler, each being hung upon three pairs of friction-wheels. The
engine crank-shaft is placed horizontally along the boiler-side, passing through
both drums, and driving each by means of a pinion gearing with internal teeth

inside the drum periphery. The two steam cylinders are attached to the fire-box,

one above, the other underneath the boiler, and so inclined at right angles to each
other that their connecting-rods lay hold of a single crank upon the crank-shaft

before mentioned. As the drums alternately wind up and pay out the rope (which

makes two or more layers of coil upon the drum), a peculiar to-and-fro motion of

guide rollers is employed for regulating the proper wrapping of the coils ; and this

is effected by an arrangement of levers, endless worms, and slowly-rotating heart-

shaped grooves or cams. On the opposite headland Messrs Savory pass the rope

round an anchorage-pulley on Mr Fowler's plan. The plough used is that of Messrs

Howard. The two sets of ploughs (facing each other pointto point) are not balanced

upon a single frame, as in Mr Fowler's implement, but are upon two separate

lever frames, which are supported when out of work by coiled springs, and when
in work are held down to the main carriage frame by a catch recently introduced.

By this improvement the tendency of the springs and of the weight of one set of

ploughs to lift the other set out of work is overcome. Where water-furrows exist

the four wheels of this plough enable it to pass over without jumping out of work,

as ploughs upon a single pair of wheels are apt to do. But one merit of steam
culture is that it levels ridge and furrow even on the wettest soils where it is

adopted—four furrows at once, 7 inches deep, were exceedingly well cut, turned,

and laid, the rate of work being 5£ acres per day of 10 hoars, and the consumption
of coal S201b. per acre. The hands engaged were two men and two lads.

" In another field of old lea were two other competitors, Mr Steevens and Messrs

Garrett Mr Steevens uses two 12-horse power engines, one on each headland,

alternately winding and paying out a single length of rope. The implement has

two sets of ploughs upon separate lever frames, raised or lowered by a parallel

motion, the carriage frame having a large pair of wheels in the middle, and two

smaller wheels at the side. The work done on this occasion was broken, and

inferior to former performances of the implement—in some degree owing to the

too rapid pace at which it was driven.

"Messrs Garrett used the same engines, which are of their manufacture, upon

Messrs Savory's principle. Each boiler is surrounded by a very broad shell drum,

mounted upon three pairs of friction wheels, the drum being of seven feet diameter,

and holding 500 yards length of rope with only a single layer of coils. The two

steam cylinders are placed at right angles, one above the other below the boiler, as

in Messrs Savory's other engine already alluded to, and they have only one crank

and one pair of eccentrics. The weight of the engine is 10 or 11 tons. Messrs

Howard's four-furrow plough was used, making excellent work, though the paee—
S$ mile3 per hour, and sometimes much more—was far too rapid. The rate of

work was about 9 acres per day of 10 hours, and the consumption of coal 2o41b.

per acre. The hands engaged were three men and one lad.

" Messrs Howard do not enter the lists in this class, not having quite completed

their new engines and hauling gear ; and Mr Collinson Hall has withdrawn his

apparatus, owing to an imperfection in the mechanism, the engines having been

finished too late for admitting of trial before the show. This is to be regretted,

seeing that a new principle is involved in this apparatus. Twin engines are

employed of only 5-horse power each, but worked up to 1001b. or 1201b. pressure,

the weight less than four tons each, and the front wheels so placed that the engine

can turn round in a space of double its own length. Instead of a wire rope, Mi-

Hall uses a steel chain, made of 4-inch round bars, connected by plates and rivets,

this passing half a turn round a polygonal drum under each boiler. It appears

that every difficulty in the working of this chain has been overcome, and the

inventor maintains that in the point of durability it is immensely superior to the

wire rope.

"In the class of steam cultivating machinery, 'adapted for small occupations,'

the competition has virtually lain between three sets of apparatus. Messrs

Richardson's engine, with steel boiler, and Allen's patent cylinder (which promises

to be a great improvement in portable engines), did not enter into trial
;
and

Messrs Coleman & Morton have been very unfortunate with their system ot work-

ing two implements simultaneously by one headland engine. Messrs Howard use

a 10-horse power double cylinder engine, stationed at one corner of the held, and

driving a windlass by a connecting shaft with universal joints; the drums of the

windlass alternately wind up and pay out their respective ropes, which pass round

the field, the anchored pulleys being shifted as required by manual labour, ine

compensating pulley used last year maintains a degree of tension in the outgoing

rope without sacrificing motive power. On Thursday the four-furrow plough

made splendid work at a depth of seven inches, the rate being 8* acres per day of

10 hours, and the consumption of coal 2701b. per acre. The hands engaged were

five men and two boys. Yesterday the same apparatus worked a to-and-fro culti-

vator with four broadshared tires, thoroughly well smashing up a stilt loamy lea

ground 8 or 9 in. deep, at the rate of 1U acres per day of 10 hours, with a consumption

of 1941b. of coal per acre. Mr Fowler's common portable 10-horse engine, driving

a separate windlass, on the same plan exhibited last year, ploughed at the rate ot

about 10 acres per day of 10 hours; but the most surprising performance has been

that of his Bingle 7-horse engine, with anchorage and three-furrow ^plement

which made exceedingly fine ploughing seven inches deep, at the rate of »4 ac™s
per day of 10 hours, consuming only 1351b. of coal per acre. And, yesterday, ttas

little engine, working up to 1001b. pressure, broke up and lightly tonsed about,saU,

to the depth of eight or nine inches, at the rate of 144 acres per day of 10 hour*,

burning only 951b. of coal per acre.

"Further testings of the several machines are in progress, but the^n«al concln-

sion appears to be that great improvement has ^en made in tte c™t™Jr

°n
|nd

l

details, that the work done far surpasses that of last year while the power and

capabilities of the smaller and cheaper sets of tackle rival those of the heavier

and more costly. All this is good news for tho farmer.

"The old battle between the wheel and swing ploughs has been fought again;

the wheel plough has maintained its superior place and of course, the great

contest has been between Ipswich and Bedford-whether Messrs
w
*;™m°»£

Sims shall win the laurels from Messrs Howard, whose plough was the crack

implement at the Newcastle meeting 18 years ago.
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MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOILER EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REPORT.

The last Ordinary Monthly Meeting of the Executive Committee of this Asso-
ciation was held at the Offices, 41 Corporation Street, Manchester, on Tuesday,
July, 26th, 18G4, William Fahbairn, Esq., C.E., F.R.S., in the chair, when Mr L. E.

Fletcher, chief engineer, presented his Report, of which the following is an
abstract :

—

*' During the last month 218 eDgines have been examined, and 327 boilers, 14 of

the latter being examined specially, and 6 of them tested with hydraulic pressure.
Of the boiler examinations, 259 have been external, 11 internal, and 57 thorough.
In the boilers examined, 173 defects have been discovered, 3 of them being
dangerous.

Explosions.

"No. 17 Explosion occurred during last month, but as the investigation into all

the circumstances connected with it was not completed when the last monthly
report was issued, its consideration was postponed till the present occasion, and
may now be entered upon,

11 Much as has already been stated in these reports as to the treacherous charac-

ter of externally-fired boilers, and the danger attendant upon their use, yet

another fatal explosion of one of this class has to be recorded, which occurred, on
this occasion, to a boiler under the inspection of this Association. By this

explosion three persons were killed and two others injured, one of them very
seriously ; while its occurrence only corroborates the views already expressed, and
shows the necessity of the warnings which have been given.

11 The boiler in question was the centre one of a series of three, working at a
colliery, all of them being of plain cylindrical egg-ended construction, externally-

fired, and each set with a flash flue. The length of the boiler was 37 feet, its

diameter 6 feet 6 inches, and the thickness of the plates from three-eighths to

seven-sixteenths of an inch ; while the safety valve was loaded to a pressure of 401b

per square inch, which was by no means excessive for a boiler of such dimensions.
It rent, as is so usual in these cases, through the line of rivet holes at one or the
transverse seams, starting, in the first instance, at the bottom, and then running
round the entire shell, and thus separating it into two pieces. In this instance
the rupture occurred about mid-way in the length of the boiler, the firing end
containing five widths or belts of plate, and being about 17 feet 6 inches long,

and the, chimney end containing six widths of plate, and being about 19 feet 6

inches long. These portions of tho boiler flew in opposite directions, the firing

end to a distance of about 170 yards from its original seat, and the chimney end
about 130 yards, or upwards of one-sixth of a mile apart In addition to this, the

two sister boilers were dislodged, and one of them thrown to a distance of nearly
30 yards ; while the chimney was knocked down, the boiler shed demolished, and
the engine-house unroofed. One of these boilers was at work with its steam up at

the time, and that it escaped explosion under the treatment it received is surpris-

ing; while the fact of its having been thrown over as it was, clearly shows how it

is that the explosion of one such boiler so frequently leads to that of all those
surrounding it.

11 The greater portion of tho water, with which tho exploded boiler was fed, was
drawn from the workings of the pit, and was of a sedimentary character ; while
it was pumped into the boiler cold, and, in addition, the firing appears to have
been severe. These are trying conditions for an externally-fired boiler, and it is

not, therefore, surprising that the seams of rivets, over the fire, gave way
repeatedly; indeed, such frequent repair was needed, that as much aB £200, as the
proprietor Btated at tho inquest, had been expended in consequence on two of the
boilers, though only three years old, the third one being new, and not as yet set to
work. Only a few months ago the exploded boiler had been newly bottomed at
the furnace end for about half its length, five of the belts or widths of plate at the
part over tho fire having been renewed, and it was whore the new work joined on
to the old, that the rent commenced; the rent running from rivet hole to rivet

hole through the old plate which formed the inner overlap, while the new work
did not give way. This rent did not run round the entire seam of rivets instan-
taneously, but opened for a short distance at the bottom in the first instance, and
remained so for some days previous to the explosion. The attendants became
aware of its existence from the leakage that occurred, and, on the Sunday previous
to tho explosion, the foreman in charge of the boilers got inside the one in
question, and, assisted by the smith, patched it in the following way:—In the
first instance they drove out four of the rivets, then laid over the crack a plate,

which they daubed with horse dung, in order to make good the joint and stop the
leakage, fastening the plate down by four bolts passed through the holes in the
shell from which they had previously knocked out the rivets. In this plastered
state tho boiler worked from the Monday morning till the following Saturday,
when the explosion took place.

" This does not appear to have been the first, but the third time that this system
of patching had been adopted with this boiler, the identical plate used in this
instance, having been employed before for the same purpose, the foreman stating,
that he had been showu how to do it, by the boiler-makers when previously
executing some repairs at tho colliery,

" It is deeply to be regretted that the foreman did not at once lay off the boiler
on detecting tho crack. This would clearly have prevented the explosion, and he
would have done so but for the inconvenience thut would have followed the
Btoppage of the boiler, since there was not a spare one. A third was being laid
down expressly for that purpose, but, as already stated, it was not yet quite
ready for work. Under these circumstances, in an ill-judged moment, the patch
was put on, with a view of tiding over the interval, till the new boiler could start.

Neither the foreman, nor the boiler-makers who advised him, could have been at
all aware of tho tendency of these boilers to rend at the transverse seams, or this
pitch had never been put on ; and it is important to draw attention to this point,
since it is foared that this dangerous mode of treating externally-fired boilers is

not altogether singular.
" As the deaths resulting from this explosion occurred in different districts, two

Coroner's inquests were held. At one of these a very full investigation was made,
evidence being given by a number of scientific witnesses, and the inquiry lasting
over three days. Considerable unanimity existed among the witnesses as to the
injurious character of the water with which the boiler had been fed, and a great
many valuable facts were adduced which had been met with by practical boiler-
makers in the ncighbourhoo.1, attesting the liability of these externally-fired
boilers to rend at the bottom of the shell through the transverse seams of rivets.
One specimen, containing the overlap of the plates, was produced, which showed
the rent running from rivet hole to rivet hole. This specimen had been cut out
of a boiler only 3 feet 6 inches in diameter, working at a pressure of G51b on the
square inch, and the rent had occurred simply from a sudden rush of cold air
being admitted on the opening of the furnace door in order to check the rising of
the steam, immediately after the boiler had been briskly fired. Nothing surely

need be added to prove, that boilers which are prone to rupture on the mere
opening of the furnace door, cannot be of a safe class.

" The jury found a verdict of ' Accidental death,' and from the facts laid before
them in evidence, stated—in addition to other conclusions they had arrived at

—

that they were unanimously of opinion, that the cause of the explosion was mainly
attributable to tho sedimentary character of the water, and also, that the Lanca-
shire boiler was safer than the egg-ended boiler. It is very rarely that a boiler
explosion receives so patient an investigation, or that the practical experience of
so many parties is brought to bear upon the inquiry as was the case in this
instance, and it is trusted that the result will receive that consideration to which
it is entitled.

" To those who still continue the use of these externally-fired boilers the recom-
mendations previously given can only be repeated, viz:—

"1st. Heat the feed water before its introduction to the boiler, and disperse it

by means of a perforated pipe carried horizontally for several feet near to the
surface of the water, and thus prevent its impingement on any particular spot,
especially near the firing end.

" 2nd. Where the water is at all sedimentary an efficient blow-out apparatus
should be attached and regularly used. Surface blowing out by means of a Bcum
pipe is particularly adapted to externally-fired boilers.
"3rd. Do not allow the flames to act too intensely on any one spot, but spread

the action over as extended a surface as possible, and lower the fire bars should
any signs of distress appear at the seams of rivets.

"4th. Have a spare boiler, so that defects may be suitably repaired immediately
on detection, and the boilers regularly cleaned out without the necessity of
Sunday work, a practice which is unadvisable though regarded only from an
engineering point of view, is demoralising in its influence upon the workmen, and
expensive to the steam user.

"5th. With regard to the construction of tho boiler, secure good workmanship
and material in the first instance. It is a mistake to consider that externally-
fired boilers are better for being made of thick plates. Those under inspection
which have given the least trouble have not been more than three-eighths of an
inch in thickness, and it is thought that in plain cylindrical boilers this thickness
should not be exceeded. In effecting repairs, as well as in the first construction,
the rivet holes should be brought fairly one over the other, without straining,
while drifting should not be allowed. In putting in new plates to old boilers, it

will in many cases be advisable to cut away the old line of rivet holes and drill

new ones ; while the new work should rather be thinner than the old, instead of
being thicker, as it sometimes is.

"These are, however, but ameliorative measures ; while it is thought a more
radical cure would be found in condemning these plain cylindrical externally-
fired boilers altogether, and adopting those internally-fired in their place. It
surely is no argument to object, that the Lancashire type of boiler, though
successfully introduced into mills, is inapplicable to colliery purposes on account
of the rough usage to which it would be exposed, since this is to make careless-
ness its own excuse, and to put a stop to all improvement.

" For the present month two Explosions have to be reported, by which one per-
son has been killed, and three others injured. These boilers, which were not
under the charge of this Association, have neither of them been personally exam-
ined since their explosion."

MONTHLY NOTES.

MARINE MEMORANDA.

Ships of Wak Building for the Royal Navy.—There are at the present

time 36 vessels under construction at the various Royal and private dockyards
for the British navy, many of which are in a very forward state for launching.

They consist of four iron screw ships, 2 iron-cased screw ships, 1 screw iron

corvette, 1 double screw iron gun boat, 1 double screw iron and wood gun boat,

6 scre%v frigates, 3 screw ship3, 2 screw corvettes, 4 screw sloops, 1 paddle de-

spatch veBsel, 5 screvv gun vessels, and six screw gun boats. The names of

these ships, together with the number of guns, horse-power, and tonnage, and
the place where building, are as follows :

—

Iron Screw Ships.

Ships. Guns.
Agincourt 2G ..

Bellerophon 14 .

Lord Clyde 24 ..

Northumberland ... 26 .

H.P.
1350

. 1000
1000

. 1350

Tons. Port.

. 6621 Birkenhead.

. 4246 Chatham.
4067 Pembroke.

. 6621 Millwall.

Iron Cased Screw Ships.

Lord Warden 24 1000 4067 Chatham.

Royal Alfred 35 800 4045 Portsmouth.

Iron Screw Corvette.

Pallas 6 600 2372 Woolwich.

Double Screw Iron Gun Boat.

Viper 2 107 337 Poplar.

Double Screw Iron and Wood Gun Boat.

Vixen 2 100 754 Deptford-green.

Screw Ships, Corvettes, Frigates, &c.

Amazon 4 .

Belvidera 39 ,

Bittern 4

Bruiser 2

Bulwark 81

Cherub 2
Cromer 2

Dartmouth 36

Dryad 39

Endymion 22

300
600
150
60

800
00
60

500
600
500

1081 Pembroke.
3027 Chatham.
G69 Devonport.
270 Portsmouth.
3716 Chatham.
236 Portsmouth.
236 Portsmouth.

2478 Woolwich.
3027 Portsmouth.
2478 Deptford.



September 1, 1S6-4 THE PRACTICAL MECHANIC'S JOURNAL. 165

H.P. Tons. Port.

200 ... ... 950 ...

250 ... ... 835 ... ... Portsmouth.

500 ... ... 247S ...

400 ... ... 1857 ...

60 ... ... 233 ...

200 ... ... 695 ...

60 ... .. 233 ...

80 ... ... 425 ...

400 ... ... 1857 ...

60 ... ... 233 ...

200 ... ... 950 ...

800 .. ... 3716 ..

800 .. ... 3716 ..

200 ..

200 .. ... 695 ..

600 .. ... 3027 ..

Ships. Guns.
Harlequin 6
Helicon 1
Ister 36
Menai 22
Minstrel 2
Myrmidon 4
Nassau 4
Netley 2
Newport 5

North Star 22
Orwell 2
Reindeer 6
Repulse 81
Robust 81
Sylvia 4
Tartarus 4
Tweed 39

The Cuo.—The Clio, 22, screw steam corvette 1,472 tons, 400-horse power,

has been recently taken to the measured mile off Maplin Sands, for the final

trial of her machinery previous to her departure to the Pacific, where she will

relieve Her Majesty's ship Charybdis, 21, screw steam corvette, Capt. Edward
W. Tumour. During the trial the vessel was in charge of Capt. \V. Hall, of

the Sheemess steam reserve. The machinery was under the inspection of Mr
W. Rumble, inspector of machinery afloat, and Mr George Blaxland, chief

engineer of the Sheerness Dockyard. The engines, which were built by Messrs

RavenhiU and Salkeld, worked very satisfactorily during the trial. The follow-

ing were the results:—At full boiler power, a mean speed of 10.990 knots per

hour; revolutions of engines, 57 ; pressnre of steam, 23; vacuum, 23 ; at half-

boiler power an average of 9.805 knots ; revolutions of engines, 50. The
vessel went round the circle in 4min. 37 sec. at full power, and at half-power

in 5 min. 33 sec, the diameter of each circle being 286 and 358 yards respec-

tively ; the revolutions of engines in turning the circle, were 54 and 44. The
draught of water during the trial was 17ft. 8in. forward ; 20ft. lOin. aft. The
vessel is fitted with Smith's propeller, with the leading corners cut off j diameter

16ft.; pitch, 26ft. ; length, 3ft. ; immersion of upper edge, 2ft. 4in.

Steam Shipbuilding on the Clyde.—Some important movements may be

noted in connexion with Clyde shipbuilding. Messrs Randolph, Elder, and
Co- have launched the Payta, built for the Pacific Steam Navigation Company.
The Payta is 260ft. long, 38ft. broad, and 16ft. deep (moulded) ; her burden is

1,816 tons. She has double teak decks, and has excellent accommodation for

160 first-class passengers. The engines are of 400-horse power, and are on
Randolph, Elder, and Co.'s patent double cylinder principle. The engines of

the Payta are the thirteenth set on the same principle supplied to the Pacific

Company by Messrs Randolph, Elder, and Co., and the Payta, it may also be
stated, is the fifth steamer launched from the same yard in the last ten weeks,

the aggregate tonnage of the five amounting to 5,000 tons. Three steamers,

each of 2,000 tons and 400-horse power, are m course of construction at Fair-

field for the company, and are intended to be devoted to the mail service in the

Pacific Ocean. The same builders have in hand an iron floating dock, 300ft.

long and 100ft. wide, to be erected at Callao for the repair of the steamers of

the company and for ships generally. In addition to the work already recapit-

ulated, Messrs Randolph, Elder, and Co. have in course of construction three

composite screw steamers, each of 1,000 tons and 200-horse power, for the

Netherlands India Steam Navigation Company. Further, Messrs Randolph,
Elder, and Co. have on hand two paddle steamers, of 850 tons and 200-horse
power each, for a London firm, and a steam yacht of 200 tons for a club of

gentlemen at Yokohama, Japan. The launch of the fine steamer Cuba for the

Cunard Company has been already noticed in the Times. The launch of a

duplicate ship, the Java, now building for the company by Messrs J. and G.
Thomson, of Govan, will take place in February. There is at present an
aggregate of 10,000 tons of shipping now being built on the Clyde for the

Cunard Company, whose fleet has been carried to 39 ships, of an aggregate
burden of 62,056 tons, and a collective force of 15,080-horse power. Messrs
Scott and Co., of Cartsdyke, have launched the Europe, the third of the three

steamer3 which they contracted to build on the Clyde for the Compagnie Gen-
erale Transatlantique. The Europe is in all respects a similar ship to the
Lafayette and Washington, the former of which has just made an excellent run
from Greenock to Havre, while the Washington is now in service. The Europe
will be engined by the Greenock Foundry Company. Messrs Scott have also

launched a small paddle for the "blockade trade." The Columbia, screw, has
arrived in the Clyde for the purpose of having her cabin fittings renewed by
Messrs Scott and Co., and ber machinery repaired by the Greenock Foundry
Company. The Columbia was built several years since by Messrs Simons for

the European and Australian Mail Company. On the dissolution of that
concern she was chartered for the conveyance of troops during the Crimean
war, and recently she has been employed in the Indian coast mail service by
the Peninsular and Oriental Company.

MISCELLANEOUS.
India Rubber Telegraph Wires.—Messrs. Wells and Hall are now

manufacturing, for Government telegraphs, India rubber covered wires, which
consist of a No. 18 (diameter -043) tinned copper, insulated to a total diameter
of "25-inch. Weight of copper per mile, 301b ; weight of insulator per mile,

60ib. The resistance of the insulating medium for one mile tested in water at

atemperatnre of 60° Fahr., is 4,750,000 Siemen's units; and the resistance of
the conductor 54 Siemen's units. The insulation tests, both static and dynamic,
appear to be of a high character in comparison with results obtained on other
materials. No tar is to be applied to this core, on account of its deteriorating

effects when brought into contact with the rubber.

A New Alloy.—A new alloy, described as applicable to the manufacture
of all metal articles, bells, hammers, anvils, rails, and non-cutting tools, has
been patented by M. M. H. Micolon, of Paris. The alloy consists of iron with
manganese or borax. The patentee takes 20 parts of iron turnings or tin

waste, 80 parts of steel, 4 parts of manganese, and 4 parts of borax ; but these
proportions may be varied. When it is desired to increase the tenacity of the
alloy, 2 or 3 parts of wolfram are added. When the cupola is ready, the iron
and steel are poured in, and then the manganese and borax; finally, the vessel
is filled up with coke ; the metal is thus in direct contact with the fuel in the
cupola, and by quickly running the fused mass into moulds, bells which possess
the sonority of silver, whilst the cost is less than bronze, may be obtained.

British Mining in 1863.—The value of the minerals produced in Great
Britain in the year 1863 was £29,151,976, from which metals of the value of

.£36,364,327 were extracted.— Gold.—The quantity of gold produced from two
British Mines amounted to 552 ozs., of the value of £1747 ; the returns for

1862 being 5299 ozs., of the value of £20,390.— Tin.—The tin ore (black tin)

smelted in 1863 amounted to 15,157 tons according to the returns of sales made
each month by the tin smelters; the returns, as shown by the dues paid to the
Stannary Court, giving 14,224 tons. This arises from the circumstance that,

although the ore may have been sold in December, the dues on that ore may
not be paid for a month or more after the sale. The actual increase in the
quantity of tin ore raised and sold in 1863 was 830 tons, the quantity of

metallic tin (white tin) produced being 10,006 tons.— Copper.—The production
of copper from British mines still exhibits a falling off. Daring last year
210,947 tons of this mineral were produced from 222 mines, the quantity in

1862 having been 224,171 tons. This ore yielded to the smelter 14,247 tons
of copper.

—

Lead.—The mines of the United Kingdom gave 91,283 tons of ore

during the year, against 95,311 tons produced in 1862. Of lead we obtained
from this ore 68,220 tons, the value of this metal being £1,418,985.

—

Silver.—
The lead obtained gave 613,266 ozs. of silver; to this must be added 20,738
ozs., produced from ores so excessively rich in silver as to be returned as silver

ores, making altogether 634,004 ozs., of the value of £174,351.

—

Zinc.—The
production of zinc ore has somewhat increased, the quantities sold in 1863
amounting to 13,699 tons, which gave 3835 tons of metallic zinc, of the value
of £90, 889.

—

Pyrites—Sulphur Ores.—The quantities of these ores obtained
from British mines still exhibit a decline of 95,376 tons, of the value of

£62,035, being the produce of 1863, against 98,433 tons produced in 1862.

The ores, however, fetched a higher price.

—

Iron.— Of iron ores of different

kinds 9,088,060 tons were obtained. This was employed in making 4,510,040
tons of pig-iron, having the value of £11,275,100.— Coal.—There has been a
large increase in the production of this mineral, 86,292,215 tons having been
sold and used. The export trade has been less active than usual, therefore the

employment of this large quantity is entirely due to the demands of British

manufacturers. About 500,000 men were employed in the various mines of

metal and coal previously referred to.

Mines in France.—From recent statistical returns of the mineral riches of
France it appears that the number of coal mines worked is 490 ; and of iron
mines 202. Of other substances there are 247 mines ; comprising graphite,

bitumen, rock-salt, antimony, manganese, lead, silver, copper, tin, and zinc,

isolated or in combination. The concessions of coal mines extend over 5226
square kilometres (each 247 acres), in 47 different departments. The mines
ot ironstone embrace an area of 1243 square kilometres, and lie in 31 depart-
ments.

Irish Mining Company.—The report of the Mining Company of Ireland,
which was read at its recent meeting, showed a net profit of £19,373 on the
last half-year, yielding a dividend of 22£ per cent, per annum, free of income-
tax. The chairman, Mr F. Codd, stated that it was the most satisfactory record
that had ever been presented by a mining company. The Knockmahon Cop-
per Mines, in the county of Wexford, yielded nearly £15,000 net profit, and
the quality of the ore continues to improve as they go down into the great
lode.

Wolverhampton Iron District.—The meetings of the ironmasters of
this district for the current quarter have been recently holden. There was a
large attendance, but the business transacted was on a very moderate scale

;

this was mainly attributable to the fact oi everything being unsettled so far as
regards the future of prices, the meeting held at the Stewpony a short time
since having been practically without any result in that respect. The conse-
quence is that home comsumers and shippers are cautious about entering
into engagements. It was stated in the course of the conversation that some
half-dozen firms are determined to adhere to the price fixed on the 31st of

December last, and that they have orders sufficient to keep their works in full

operation ; but there is an influential section of the trade in favour of a reduc-
tion, seeing, as they do, the very great mistake that was made in raising the

price of iron as high as it has been of late. Besides, underselling prevailed to

a great extent during nearly the whole of last quarter ; it is continued up to

this moment, and is more likely to increase than otherwise, so that whatever
other questions may be involved there appears to be little doubt that the most
effectual means of restoring the trade to a healthy action would be to reduce

prices to something like a natural level. Even now there is a very fair demand
for finished iron, and contracts are only withheld because of the anomalous
condition in which the trade is in as regards prices. The great meeting will

take place at Birminham on Thursday, this subject will no doubt be further

discussed there, and if the mistake committed when the last ll. per ton was
imposed could he rectified there appears to be little doubt that the trade gener-

ally would be materially benefited, orders would come in rapidly, and a feeling

of confidence take the place of the doubt and uncertainty which now prevail.

The firms who have an American connection are very fairly supplied with orders,

notwithstanding the high tariff, and there is a little more being done on account
of the East Indies. The market for pig iron is extremely dull; very few
sales were reported, and prices rule low. A large number of the furnace-men
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are out, but as there are considerable stockBof "pig" at the works, no anxiety

on that account is felt. The Shropshire makers report the trade steady in that

quarter, and the price well maintained. The various manufacturing trades in

this locality are in a prosperous state, and Quarter-day accounts were promptly
paid.

The Thames Embankment.—At the Sheriffs' Court, Red Lion-square, the

case " Gwynne v. the Metropolitan Board of Works" occupied the Court for

the fifth day, and was brought to a conclusion. It was represented on both
sides as one of considerable importance to the public, and the first contested

claim. Mr Lloyd and Mr Horace Llyod were for the claimant; and Mr Lush,

Q.C., Mr Karslake, Q.C., and Mr Eaymond represented the Board of Works,
The claim exceeded 30,000/., and the principal question was whether Mr
Gwynne, who is an hydraulic and mechanical engineer at the bottom of Essex
Street, by the Temple Pier, was entitled to conpensation forbeing deprived of the

water of the Thames, which was necessary to carry on his works Last year
his net profit exceeded 10,000/. He had taken new premises at Battersea, for

which he paid 7,000/. The Board of Works did not require the premises tor

the embankment, and a roadway was now being formed, and which would,

it was stated be much better for the claimant. On his behalf it was,

however, urged that waterside premises were essential to him, and to enable

him to test the pumps made for foreign Governments. On both sides numerous
witnesses were called. The design of the embankment was exhibited in court,

and some of the witnesses were of opinion that property in the neighbourhood
would be increased in value by the improvements in contemplation. On the

part of Mr Gwynne a substantial compensation was claimed, and the several

items were placed before the jury. Mr Lush, Q.C., complained of the " mon-
strous" claim which he said had been made, and called witnesses to disprove some
of the allegations advanced. It was impossible to exaggerate the importance to

the public of the case now under consideration. The compensation would
come out of the public money in the shape of rates. Mr Lloyds admitted the
importance of the case, and complained of the conduct pursued by those u dress-

ed in a little authority," which had been shown in the matter. Mr C. Pollock,
the assessor, summed up the evidence extending over the several days, and
laid down the law on the Bubject. The claimant was entitled to full and fair

compensation. The jury retired at nearly 5 o'clock, and after a consultation
of an hour and a half they returned into court, giving a verdict for 14,000/.

Stained Glass Competition.— 1. The Lords of the Committee of Council
on Education desire to obtain for the South Kensington Museum a design for a
6tained glass window, having a northern light, with a semicircular head, and of

the following dimensions—viz., 18 feet 9 inches high to crown of arch, by 11

feet wide. 2. The window may be seen on a staircase at the north-west corner
of the Great Northern Court. The architectural decorations of the staircase

will be of an Italian renaissance character. The subject of the design is fur-

nished by the 38th chapter of Ecclesiasticus, verse 24 to the end of the chapter.

3. The design is to be on the scale of one inch to the foot, and coloured. It is

to be accompanied by a full-size cartoon of the design of a sufficient portion to

show the execution, and a specimen of a portion of the design executed in

glass, of the full size. 4. The competition is open to artists of all nations.

6. A sum of 40/. will be awarded for the design which appears to be most suit-

able, and a sum of 20/. for the next best design. 6. The judges will be in-

structed to award the prizes to the designs solely upon artistic merits, without
reference to the probable cost of execution. 7. Each design must be accom-
panied by a sealed tender stating the cost at which the design can be executed,
the time the execution is likely to take, and the name and address of the aitist.

8. The designs and tenders must be sent to the South Kensington Museum on
or before the 1st May, 1865. 9. The names of the judges will be published
hereafter. 10. The designs to which the prizes are awarded will become the
property of the department, which, however, does not bind itself to execute
either of them.

FEENcn Railway Traffic.—The traffic receipts for the six months ending
the 30th of June amounted on the Paris and Mediterranean Railway to

64,969,279f. (2,598,771/.), against 61,414,4321'. (2,576.578/.) for the correspond-
ing period last year, showing an increase of 554,827f. (22,193/.) ; on the
Northern Railway to 32,890,619f. (1,315,625/). against 30,752,105f. (1,230,084/.),

showing an increase of 2,138, 514f. (85.541/.) ; on the Paris and Orleans to

34,786,627f. (1,391,465/.), against 33,217,504f. (1,328,700/.), showing an
increase of l,569,123f. (52,765/.); on the Western Railway to 24,096,514f.

(963,861/.), against 22,527,009f. (901,080/.) showing an increase of 1,569,5051'.

(62,780/.) ; on the Southern Railway to 14,830,0001. (593,200/.), against
13,769,488f. (550,780/.), showing an increase of l,060,512f. (42,420/.) ; on three
small lines to l,425,962f. against l,422,676f, showing an increase of 3, 286f.

;

on the Paris and Mediterranean new lines the receipts amounted to 15,687,7121".

(627,508/.), against 15,018,725f. (600,749/.), showing an increase of 668,987f.

(26,759/.); on the Eastern new lines to 15,240,440f. (609,618/.), against
12,933,153f. (517,326/.), showing an increase of 2,307,286f. (92,292/.) ; on the
Paris and Orleans new lines to 7,241,007f. (289,640/.), against 5,473,674f.

(218,947/.), showing an increase of l,767,332f. (70,693/.) ; on the Western
new lines to 3,976,143f. (159,045/.), against 2,836,001f. (113,440/.), showing
an increase of l,140,142f. (45,605/.) ; on the Southern new lines to 1,766,9741'.

(70,679/.), against l,215,986f. (48,639/.), showing an increase of 550,988f.

(22,040/.) ; on the Northern new lines to l,127,565f. (45,103/.) against
l,307,838f. (52,314/.), showing a decrease of 180,272f. (7,211/.). The aggregate
receipts on these lines amounted, on 12,115 kilometres, (7,529 miles), to

241,332.300f. (9,653,292/.), and for the coiresponding half of last year, on
11,247 kilometres, (6,990 miles), to 226,527,316f. (9,061,092/.), showing an
increase of 14,804,984f. (592,200/.), in the receipts, and of 868 kilometres (536
miles) in the length of Railway.

The Mackay Gun.—We understand that Government has given Mr James
Mackay, of Liverpool, an order for one ot his windage adaptation guns, the
weight to be 10 tons, and the bore the same diameter as the ordinary 68-pounder.

A 12-pounder gun on the same principle as the heavy gun recently tried will
shortly be publicly tested. We are informed that the range already attained
is much in excess of that of any other weapon.

Trade of Great Britain and of Ireland.—A return recently made
shows that the two last triennial averages of the import and export trade of
Great Britain and of Ireland, not including the cross channel trade between the
two (of which there is no record) stand thus :—The imports into Great Britain
averaged 178,870,950/. in the three years 1858-60, and 223,282,650/. in 1861-63 ;

into Ireland, 5,894,736/. in the former period, and 7,444,997/. in the latter;

The exports of British or Irish produce and manufactures from Great Britain
averaged 127,269,971/. in the three years 1858-60, and 131,698,945/. in 1861-63;
from Ireland, 367,200/. in the former period, and 200,195/. in the latter. The
export of foreign and colonial merchandise from Great Britain averaged
25,679,294/. from 1858 to 1860, and 42,323,534/. from 1861 to 1863 ; from Ire-
land, 15,903/. and 11,827/.

Accidents in Mines.—In the year 1863 there were 907 deaths caused by
accidents in and about the coal mines of Great Britain, 226 less than in the year
1862. 163 of the deaths were caused by explosions of fire damp, 407 by falls in

mines, 147 by accidents in shafts, 134 by miscellaneous underground accidents,
and 56 by accidents at the surface. There were also in 1863 91 deaths caused
by accidents in and about the inspected ironstone mines of Great Britain, 14 less

than in 1862 ; nine of these were from explosions of fire damp, 39 from falls in

mines, 27 from accidents in shafts, 9 from miscellaneous accidents underground,
and 7 from accidents on the surface. In South Wales one life was lost to every
45,390 tons of coal raised, and that has been about the average of the last eight
yeais; in Scotland the deaths are as low as six per 1,000,000 tons raised.

Important Military Rifle Competition.—At the third day of the com-
petition at Wimbledon for the prize of £100, offered by General the Marquis
of Tweeddale, there was no relaxation visible in the efforts of the various gun-
makers whose weapons complied with the conditions laid down, and who had
not withdrawn on previous days, to attain the first place in tbe class to which
they respectively belong. Among muzzle-loaders the contest is now confined to

Mr Whitworth and Mr Rigby, of Dublin, Mr Turner and Mr Boucher having
both retired ; but the breech loading inventions are more numerous, and a
longer time will consequently be required to decide which among so many
excellent weapons is entitled to the prize. Mr Rigby, who stood fifth in the

order of firing with muzzle-loaders, having only shot 100 rounds before, com-
pleted his second period of firing. The time within which his 100 rounds
were discharged showed, as many had suspected, that the performances
of the Whitworth rifle, which at first seemed so marvellous, were in a large

degree due to previous training and preparation. When Mr Rigby fired, proba-
bly for the first time in his life, a hundred consecutive rounds, he consumed an
hour and 35 seconds in the process. After this one trial he reduced the time
occupied in firing to 38 minutes 31 seconds—that is to say, by considerably more
than one-third. The score which he made at this greatly accelerated pace was
highly creditable. It consisted of 17 bull's-eyes, 30 centres, 31 outers, rico-

chets, and 22 misses ; total marks, 220. Mr Rigby, moreover, indicated not
only that he could increase his personal exertions, but that hints as to mechanical
appliances were not thrown away upon him. He shot with a cartridge impro-
vised since the previous day, and though, of course it was not as perfect as the
patented Whitworth ammunition, it nevertheless saved him some valuable min-
utes. The Whitworth rifle in the hands of Mr Leace, did not equal its perfor-

mances on the previous day, but nevertheless kept steadily ahead. The 100
rounds were fired in about the same time as before,—that is to say, in 24
minutes 56 seconds, and the score gained was the following :—20 bull's-eyes, 42
centres, 25 outerB, ricochets, 13 misses ; total marks, 256. On larger targets,

as are used at Woolwich, both Mr Whitworth's and Mr Rigby's groups of shots
would have been exceedingly close, though they both lay to the light of the
bull's-eye. The shooting public, however, must bear in mind that at Wimble-
don it is only six-feet targets that are being fired at, from a distance of 500
yards, and that a very slight deviation consequently may cause shots which are
well directed barely to miss the edge of the target and be counted as misses. In
the shots for accuracy, irrespective of time, Mr Rigby made 23 marks ; Mr
Whitworth 27. At the range for breech-loaders, Mr Green, availing himself
of the permission given to competitors to enter more than one description

of rifle, introduced a converted five-grooved navy rifle. This shot off its 100
rounds in 24 minutes 50 Beconds, making 15 bull's-eyes, 31 centres, 27 outers, 9
ricochets, and 18 misses; total marks, 207. There were no miss-fires with the
weapon, and the 10 shots afterwards fired for accuracy made 10 marks.
Henry's breech-loader was then fired for the second time. This weapon is in

the hands of a marksman almost as successful with it at Mr Leace with the
Whitworth ; and although two mishaps occurred, which it was estimated by
Captain Knight, the officer in charge of the range, consumed 4J minutes, the
100 rounds from first to last were, nevertheless, fired in 18 minutes 36 seconds.

One of these delays occurred through the accidental breaking of the spring
which in the Henry rifle throws out the exploded cartridge after firing. When
broken the spring projected in such a manner that it was necessary to remove
it, and there being no time to introduce a fresh one in its place, at every sub-
sequent round it was necessary to pick out the cartridge with the finger. In
the other case, which was likewise connected with this fractured spring, a cart-

ridge broke, and a quantity of powder was spilled into the breech ; this had to
be removed at once, otherwise at the next discharge the grooves would all

have been helplessly fouled. In doing this Mr Henry's representative, through
the heated condition of the barrel, burned, and also slightly cut his fingers, an
occurrence which would have been quite enough to put the majority of persons
off their shooting for the day. He persisted, however, got upon the target
immediately afterwards, and at the close of his 100 rounds had made the follow-
ing excellent score—25 bull's-eyes, 47 centres, 20 outers, ricochets, 8 misses;
total marks, 281. His subsequent ten rounds for accuracy produced 26 marks.
Cooper's breech-loader fired its second 100 rounds in 13 minutes, 19 seconds

;
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rapidity here, however, was too great for accuracy, as shown by the following

score :—Bull's-eyes, ; centres, 11 ; outers, 10 ; ricochets, 6 ; misses, 73 ; total

marks, 53. In the ten accuracy shots the only hit made was one bull's-eye,

giving a total of 4 marks. The turn of the Mont Storm rifle came next. The
promoters having lost confidence in the man who fired for them on the previous

day, the manager of their works at Birmingham, Mr Brandlin, represented them
on this occasion, and shot with a different weapon from that before used

—

namely with a converted Enfield rifle from which, on other occasions, a large

number of shots had been fired. Mr Brandlin stated that he took part in the

competitions, not with any hope or expectation of making a large score, but

simply to disprove by actual experiment the allegation which had been made
that with this rifle explosions and miss-fires were likely to occur. In the

course of the 100 rounds and the shots subsequently fired there was not a single

hitch of any kind. The score which Mr Brandlin made was the following :

—

Two bull's-eyes, 6 centres, 5 outers, 2 ricochets, 85 misses ; total marks, 36.

It is, however, to be observed of this score, as of some of the previous ones, that,

although many shots failed to hit the 6ft. target, most of them were sufficiently

close to have told with destructive effect in a line or column of men. In the

accuracy shots 6 points were made by Mr Brandlin.

Safett is Railwat Trains.—The Board of Trade has issued a circular to

the various railway companies, saying that they have had under their considera-

tion the complaints frequently urged on their attention, of the danger existing

or apprehended from the want of means of communication between the

different portions of a railway train while in motion, and are desirous of calling

the attention of railway companies to this subject, with a view to the consider-

ation how far, by means of increased facilities for communication between
different portions of a railway train while in motion, or other improved regu-
lations, it may be practicable to obviate the evils complained of. The circular

goes on to say:—"Several expedients have been suggested as calculated in

some degree to further the desired object. One expedient for guarding against

offences in railway carriages, which has been proposed is, that of placing

windows between the compartments of each carriage. As these windows
might be provided with curtains, the privacy of the carriages need not ordi-

narily be interfered with. As an expedient for providing means of communi-
cation between the guard and the passengers, it has been suggested that every
vehicle forming part of a passenger train should be furnished with footboards

and handrails, which would admit of the guard (or, in case of emergency,
other persons) passing along the train. It appears to my lords deserving of

consideration whether this expedient, guarded, of course, by carefully-framed

regulations, to prevent abuse, might not be generally adopted with very
beneficial effects. The use of a cord running along the train, by means of

which the guard can attract the attention of the engine driver, has now existed

on some lines so long as to prove that there is no difficulty in its application."

In conclusion, the Board ask for the opinion of the directors as to the practical

value of arrangements of the nature specified, and invite any suggestions
which the directors may think adapted to accomplish the ends in view

;
particu-

larly desiring to be informed whether with a view to the application of such
means to the carriages of one company passing on the line of another company,
any regulations of a general and compulsory character are deemed expedient.

Petroleum Oils.—The following instructions, relating to the use of these

oils for lighting purposes in Paris, have been approved by the Prefect of the
Seine, and published :—As there is danger in the use of petroleum oils, it is

important that the public should be made acquainted with the precautions by
which this may be avoided. Petroleum, properly purified, is almost colourless.

The litre should weigh not less than 800 grammes. It should not at once
take fire on being brought into contact with a lighted body. This essential

condition may be easily tested : a small quantity of the oil should be poured
into a saucer, and the surface touched with a lighted match. If the petroleum
has been deprived of the light and very inflammable oils, it will not only not
take fire if a lighted match be thrown into it, but the match itself, after burn-
ing for an instant, will be extinguished. All mineral oils, intended for lighting

purposes, which will not stand this test should be rejected as extremely danger-
ous. Petroleum oil, even when deprived of the very light spirit called naph-
tha, which renders it inflammable in contact with flame, is, nevertheless, one
of the most inflammable materials known. If poured on linen cloth or woollen
fabrics its inflammability is greatly increased, and great care is needed in its

storing and sale. It should be kept or carried in metal vessels only, and the
stores where it i3 placed should be lighted either by outside lamps or safety

lamps. A lamp for burning petroleum and this class of oils must have no
cracks or flaws in the parts surrounding the wick. The receptacle for the oil

should be sufficiently large to hold more than enough oil for each burning, so

that the lamp may not become empty whilst burning. Transparent receptacles,

such as glass or porcelain, are to be preferred, as the quantity of oil contained
may be seen. The receptacle should be thick, and the adjustments should be
fixed on it, not merely by tight fitting, but by means of some cement not
affected by the mineral oil. The stand of the lamp should be heavy, and with
a broad base, to ensure steadiness, and render it less liable to be upset. Before
lighting a lamp, it should be completely filled, and then carefully closed.

When the oil is nearly come to an end, the lamp should be extinguished, and
allowed to cool before it is opened for refilling. In case, however, it is neces-
sary to fill the lamp before it is quite cool, it is absolutely essential to keep
carefully at a distance any light which may be wanted during the operation.

If the glass of the lamp breaks, it should be extinguished at once, to prevent
the heating of the fittings, for snch a heating may be sufficiently intense to
vaporize the oil in the receptacle ; the vapour may take fire, ending in an ex-
plosion destroying the lamp and scattering in all directions a liquid at all times
inflammable, and frequently in an inflamed state. The best materials for ex-
tinguishing these oils when burning are sand, earth, and ashes, and very
superior to water. In case of bums, and before the arrival of a medical man,
it will be found useful to keep the wounded part covered with linen rags kept
continually moistened with water.

PRICES CURRENT

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING AUGUST 28, 1864.

(Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd week. 3d week. 4th week.

IRON. £ s. d. £ s. d £ a. D. £ s. D.

Bars, Ac, British, per ton 7 17 6 7 17 6 7 17 6 7 17 6
Nail Rods 9 10 9 10 9 10 9 10

Hoop, 10 10 10 10 10 10 10 10

Sheets, 11 10 11 10 11 10 11 10

Pig, No. 1, Wales, 4 10 4 10 4 10 4 10

Bars, Staffordshire, 9 10 9 10 9 10 9 10

Rails, 7 5 7 5 7 5 7 5
Pig, No. 1. Scotch, best qual. 1/ to 3/ higher 300 300 30O 300
Swedish Bars 12 2 6 12 2 6 12 2 6 12 2 6

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 13 15 13 15 13 15 13

In faggots 17 10 17 10 17 10 17 10
Spelter, ingot, 23 15 23 15 23 15 23 15
Zinc, sheet, 28 23 28 28

COPPER.

Sheathing bolts, per ton, 105 105 10110 10110
Bottoms 112 112 112 112

Old, exchange, 91 91 91 91

Tough Cake, per ton, 98 98 97 97

Tile, 98 98 97 97

TIN.

English blocks 104 104 101 104

Barsin barrels 105 105 105 105

Refined 109 109 109 109

Banca, 107 107 104 10 104 10

Straits 106 106 104 10 101 10

TIN PLATES.
Char. IC, per box, 196 196 196 196
Coke.IC 14 3 14 3 14 14

LEAD.
English pig, 21 5 21 5 20 7 6 20 7 6

Sheet, 22 5 22 5 21 15 21 15

Spanish pig, in bond, 20 2 6 20 2 6 20 2 6 20 2 6

TIMBER—FEB LOAD.

Teak, new, 18 13 13 13

Quebec, red pine 426426 426426
yellowpine, 3 15 3 15 3 15 3 15

Quebec, oak, white, .. ... .. 6 15 6 15 6 15 6 15
" Birch, 400 400 400 400
" Elm, 450 450 450 450

Dantzicoak, 500 500 600 500
Fir, 8 7 6 3 7 6 3 7 6 3 7 6

Memelfir, .. ... 3 17 6 3 17 6 3 17 6 3 17 6

Riga, 3 12 6 3 12 6 3 12 6 3 12 6

Swedish, 2 12 6 2 12 6 2 12 6 2 12 6

Quebec, white spruoe 16 15 16 15 16 15 16 15

St. John, white spruce, 14 14 14 14
Canada, 1st quality 17 15 17 15 17 15 17 15

" 2nddo U15 1115 11 15 1115
Archangel yellow, 14 14 14 14

St. Petersburgh yellow 12 5 12 5 12 5 12 5

Finland 9 10 9 10 9 10 9 10
Memel, 12 10 12 10 12 10 12 10

Gothenburg, yellow 10 10 10 10 10 10 10 10
" white 950 950 950 950

Gefle, yellow, 11 11 11 11

Soderhamn, 10 7 6 10 7 6 10 7 6 10 7 6
Christiania, per C. 12 fL by 2 by 9 in. ycL 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
Red Lead, 22

White Lead, 26 10

Seal, pale, per 252 gallons, .. .. 49 15

Sperm 68

Cod, 62

South Sea, 47 15

Olive, Gallipoli, per tun 61

Palm, per tun, 35 10

Cocoa-nut,' 39 10

Rape pale foreign, 46 15

Linseed, 38 2 6

Hemp Manilla, per ton, 31 10

Jute, .. .. 24

22 22 22
26 10 26 10 26 10
49 15 49 49
68 68 08
62 52 52
47 15 47 10 47 15
61 61 10 61 10 n
35 10 35 15 35 15 n
39 10 89 5 39
46 15 46 15 46
38 2 6 36 10 36 10
34 10 34 5 34 5
24 23 23
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APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

R3T When the city or town i3 not mentioned, London is to be understood.

iind July, 1864.

1826. J. Hinks and J. L. Hinks, Birmingham—Attaching door knobs to spindles.
1827. W. E. Gedge, Wellington Street—Decongelating oils.—A com.
1823. Johannas MuTler, Shaftesbury Villas—Marking ink.

1829. Frederick Peskett, Sunderland—Rivet making machines.
1830. E. Snell, Saltash, and G. Allibon, Greenwich—Anchors.
1831. Charles Sanderson, Sheffield—Shafts and girders.

1832. R. A. Brooman, Fleet Street—Cannon.—A com.

23rd July. 1864.

1833. D. Hall, Winford, and A. L. Roosen, Manchester—Salt.
1834. Graham Stevenson, Airdrie—Valves.
1835. James Barcroft, Newchurch—Felted cloth.

1836. A. F. Osier, Birmingham—Propelling ships.

1837. W. S. Lawson, High Street Place—Railway carnages.
1838. James Clark, Manchester— Cutting slate or stone.
1839. R. A. Brooman, Fleet Street—Treating hemp and flax —A com.
1840. P. M. Le Boulenge", Brussels—Electro-balistic chronographe.
1841. Francis Gregory, Manchester—Breweries and distilleries.

1842. David Barker, Ceylon Street—Artificial fuel.

25(fc July, 1864.

1843. John Fraser, Mildmay Road—Window curtains.
1844. Thomas Wilson, Birmingham—Breech-loading fire-arms.
1845. John Bell, Douro Place—Window gardens.
1846. J. C. White, Liverpool Street—Holding whips.
1847. J. H. Johnson, Lincoln's Inn Fields—Safety valves.—A com.
1848. J. C. Ramsden, Bradford—Weaving.
1849. Julius Jeffreys, Drymond—Climatic apparatus.
1850. J. P. Ravard, Paris—Motive power.—A com
1851. W. E. Newton, Chancery Lane—Mowing and reaping machines.—A com.
1852. Edward Peyton, Birmingham—Cylinders and rollers of copper.

2«A July, 1864.
George Lansdown, St Augustine Road—Communications on railways.
T. B. Heathorn, Saint James's Square—Sub-marine foundations.
Thomas Dixon, Birmingham—Sugar moulds —A com.
Bashley Britten. North Vale Lodge—Projectiles for rifled ordnance.
H. A. Bonneville, Bayswater—Feed apparatus for steam boilers.—A com.
Joseph Lang, Bolton-le-Moors—Signalling on railways.
F. L. Lyne, South Lambeth—Drinking vessels.
J. H. Beattie, Dowgate Hill—Pumps.—A com.
Albert Wydler, Rochdale—Stretching woollen fabrics.
L. R. Bodmer, Thavies Inn—Self-acting mules.—A com.
G.Furness, and J. Slater, London—Excavating machines.
William Irwin, Limerick—Preventing incrustations in boilers.
James Slater, Catherine Terrace —Bricks and tiles.

Michael Scott, Parliament Street—Constructing ships or vessels.
Allan Dalzell, Edinburgh—Dyeing and printing.

1853.

1854.
1855.

1856.

1857.
1858.
1859.

1860.

1861.
1862.

1863.

1864.

1865.
1866.

1867.

1868.

1869.

1870.

1871.

1872.

1873.

1874.

1875.

1876.

1877.

1878.

1879.

1880.

1881.
1882.

1883

1S84.
1885.

1886.

1887.

1888.
1889.

1890.

1891.
1892.

1893.

1894.

1895.
1896
1897.

1898.
1899.

1900.
1901.
1902.

1903.

1904.

1905.

1906.
1907.

1908.
1909.

27th July, 1864.
William Dicey, Waltham Abbey—Communications on railways.
Andrew Alexander, Milwall—Firing Missiles under water.
J. Olive, W. Olive, and E. Partington, Woolford—Paper.
J. A. P. MacBride, Liverpool—Raising sunken ships or vessels.
Richard Couchman, Noble Street—Buckles.
William Anderson, Dublin—Railway signals.
Vincent Wanostrocht, Lancaster Place—Perforating paper —A com.
J. P. Chambeyron, Paris—Preventing the oxydation of iron.

J. P. Chambeyron, Paris—Steel.
Alexander Prince, Trafalgar Square—Taps and valves.—A com.
C. W. Standish, Chelsea— Self-acting apparatus for closing windows.

2S(7i July, 1S64.
Samuel Hiley, Huddersfield— Finishing textile fabrics.
Elizabeth Brimson, Frome—Covers for bottles.
James Newsome, Greenock—Breaking horses.
J. Livesey and J. Edwards, London—Permanent way of railways.
Henry Moon, Countesthorpe—Washing clothes.

29/n- July, 1864.
Thomas Moore, Eastcheap—Tubular masts and spars.
R. D. Sanders. Hatton— Slide valves.
Hermann Freystadt, Jewin Street—Hats.
James Cope, New North Street—Fire arms and ordnance.
R. Redman and D. Kirkwood, Birmingham—Breech-loading fire arms.
Joseph Nicklin. Birmingham—Curtain hooks.
William Anderton, Cleckheaton—Spinning fibrous substances.
P. E. Fontenay, Paris—Pocket perfume fountain.
E. B. Wilson and C. De Bergue, Strand—Furnaces.
James Long, Wellington Street—Stopping railway carriages.

30th July, 1864.

Henry M'Evoy. Birmingham—Game of croquet.
Thomas Wilson, Birmingham - Breech loading fire-arms.
H. J. Distin, Great Newport Street— Cornets.
J. F. Hearsey. Park Place—Measuring liquids.—A com.
G. A. Huddart, Brynkir—Covered buttons.
E Schischkar and C. G. Speyer, Paris—Knickerbocker tissues.
W. Payton and J. Stanley, London—Suspending hats.
Theodore Bourne, Russell Square—Rollers for cotton gins.—A com.
Albert Kistemann, London—Burners.—A com.
George Carter, Nottingham Lodge—Pots for chimneys.
F. E. B. Beaumont, Dover—Driving drifts through stone.

1st August, 1864.
P. H. Moore. Patricoft—Adjusting the load to the back of a horse.
Edmund Tattersall, Grosvenor Place—Communications on railways,
R. A Brooman, Fleet Street—Artificial fuel.—A com.
Charles Eastwood. Leeds—Machinery for sweeping footpaths.
Joseph Everard, Birmingham—Lowering window blinds.

1910. W. Pearson and W. Smallwood, Whitby—Reefing or furling sails.

1911. P. C. Sassd, Wynyatt Street—Fancy buttons.—A com.
1912. Henry Attwood, Shadwell—Lubricating steam engines.
1913. Henry Carter, Camberwell New Road—Dyeing and printing.

2nd August, 1864.

1914. H. T. Davis, Camberwell—Affixing postage stamps.
1915. T. Newby and C. Smith, Aldesburgh—Self-closing doors.
1916. F. D. Delf, Liverpool—Coating fabrics.

1917. R. Kay, J. Manock, and G. Dakin, Heywood—Spinning and doubling cotton.
1918. Charles Hochgesangt, Newton Road—Extending crinolines.

1919. F. W. Bossert, Offenbach -Albums.
1920. J. H. Johnson, Lincoln's Inn Fields—Glazes for potteryware —A com.
1921. Samuel Hawksworth, Doncaster—Floor cloth.

1922. William Barber, Stockport—Proofing felt hats.
1923. Alfred Smith, Hackney Road—Sewing machines.
1924. Mathew Woodifield, Cambridge Terrace—Communicating on railways.

3rd August, 1864.

1925. J. H Johnson, Lincoln's Inn Fields—Steering ships.—A com.
1926. Edward Brasier, New Cross—Discharging and separating fibrous materials.
1927- Eliel Warry, Shepton—Breaking and stamping flax.

1928. W. E. Gedge, Wellington Street—Foulardine.—A com.
1929. W. T. W. Jones, South Audley Street—Signals.
1930. P. G. B. Westmacott, Newcastle-on-Tyne—Hydraulic cranes.
1931. C. Garton, Bristol, and T. Hill, Southampton—Mashing apparatus.
1932. A. L. Wood, Boston —Sewing machines.—A com.
1933. Alexander Bain, Euston Road—Drawing oft' liquids.

1934. Cbarles Bolton, Birmingham—Sewing machines.
1935. Edward Cooke, Birmingham— Metallic bedsteads.
1936. William Prockter, Launceston—Portable stoves.

4th August, 1864.

1937. Bernard O'Connor, Manchester—Non-inflamraable cotton fabrics.

1938 M. A. Soul, Leadenhall Street—Fastenings for railway rails.—A com.
1939. T. J. V. Roz, Paris—Pianofortes.
1940. G. E. M. Gerard, Paris— Cutting sheets of vulcanized india rubber.
1941. Francis Cruikshank, Edinburgh—Prevention of the fouling of iron ships.

1942. James Radcliffe. Hollinwood—Ribbons.
1943. A. Guthrie and T. Tracey, Pentonville—Preparing cane.
1944. Alfred Long, Aylesbury Terrace—Musical combinations.
1945. J. Gothard and H. Garland, Birmingham—Furnace bars.

1946. G. F. Druce, Victoria Street—Anchors.
1947. Francis Thornton, Grosvenor Street—Presses for packing cotton.

1948. F. J. Bramwell, Great George Street—Nuts for screw bolts.

1949. A. H. A. Pflughaupt, Manchester—Producing colour from aniline.

1950. G. F. Marchisio, Baker Street—Generating inflammable air.

bth August, 1864.

1951. John Heydon, Coventry—Moulds.
1952. James Lee, Lightclifre—Preparing leather for mill straps.

1953. Isaac Farrell, Dublin—Railway carriages.

1954. Michael Henry, Fleet Street—Cylinders and tubes—A com.

6th August, 1864.

1955. W. R. Taylor, Oxford—Casks for wine.
1956. George Leyshon, Burnt Tree—Tin plates.

1957. Edouard Hottin, Paris—Uninflammable cotton.
1958. William Stott, Greetland—Army cloths.

1959. Richard Edmondson, Blackburn—Healds for weaving.
1960. C. W. Lancaster, New Bond Street—Projectiles.

1961. C. P. Coles, Southsea—Ships of war.
1962. Charles Bartley, Blackheath—Preventing the fouling of ships.

1963. Niel M'Haffie, Glasgow—Treating iron plates for shipbuilding.

1964. William Brookes, Chancery Lane—Furnaces.—A com.
1965. S. L. Cousins, Southsea— Propulsion- of boats.

S/h August, 1864.

1966. G. A. Nowell, Nuneaton—Pumping water.
1967. W. Collins and W. Pountney, Birmingham—Breech-loading fire-arms.

1968. Mark Runkel, Regent Street—Automatical regulator.

1969. W. E. Gedge, Wellington Street—Improved caster.—A com.
1970. J. H. Johnson. Lincoln's Inn Fields—Cooking eggs.—A com.
1971. Luther Young, Bow Lane—Cocks for supplying water.

1972. John Lessware, Great Alie Street—Ball valves.

1973. P. A. J. Dujardin, Paris—Electric telegraphs.

9th August, 1864.

1974. T. F. Cashin, Sheffield—Communications on railways.

1975. E. and F. Crook, Carnaby Street>-Brackets for supporting screens.

1973 D. Spiers, A. Boyd, J. Aitken.and M. Gilmour, Paisley—Looms for weaving.

1977. William Richards, River Street—Measuring the passage of liquids.

1978. Mark Payne, Thrapstone—Traction engine.

1979. Archibald Turner, Leicester—Communications on railway trains.

1980. J. L. Norton. Ludgate Hill, and W. Ainswortb, Stockport—Looms.
1981. William Clark, Chancery Lane—Producing ornamentation on glass.—A com.

1982. William Clark, Chancery Lane—India rubber balls.—A com.

10th Attguxt, 1864.

19S3. John Pratt, United States—Type writing machine.
1984. William Mason, Leeds—Cleaning cotton.

1985. John Grice, Birmingham—Folding carriage steps

1986. George Davies, Serle Street—Steam boilers.—A com.
1987. G. Haseltine, Southampton Buildings—Spring tension regulator.—A com.

1988. Henry Armistead, Ovenden—Dyeing and preparing warps.

1989. J. H. Johnson, Lincoln's Inn Fields— Gilding glass—A com.
1990. R. Pepper and A. Barr, Sheffield—Signal for railway carriages.

1991. Robert Dannatt, Great Waltham—Cultivating land.

1992. R. A. Brooman, Fleet Street—Motive power.—A com.
1993. B. H. Mathew, St James's—Fire-arms and ordnance.
1994. Charles Lowe, Manchester—Colouring matters.

DESIGNS FOR ARTICLES OF UTILITY.

4639. Caldicott and Collins, Birmingham-Blind pulley.

4640. John Hadley, 3 Royal Terrace, Norwood, S.—Match-box.
4641. J. Q. Bird, 13 Regent Street, W—A shooting jacket and vest.

4642. Hall and Dutson, Birmingham—A metallic necktie fastener or scarf ring.

4643. J. R. Greaves, 524 New Oxford Street-A candle and grease guard.
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NOTICE OF THE DUBLIN EXHIBITION, 1864, OF MANUFAC-
TURES AND MACHINERY.

The proposal to hold an Exhibition of exclusively Irish Manufactures, and

of Home and Foreign Machinery suited to Irish manufacturing purposes,

emanated from the Committee of Manufactures of the Royal Dublin

Society, whose plans, when matured, were submitted to a General

Meeting of the Society, held on the 2nd of April, 1S63, and were ap-

proved of. The following resolution was therefore passed, namely :

—

"That it is desirable that there should be held, periodically, on the Society's

premises, an Exhibition of exclusively Irish Manufactures, adding thereto Home
and Foreign Machinery suited to manufacturing purposes ; and that the man-

agement of such Exhibition shall be entrusted to the Committee of Manufac-

tures, with power to add to their number from members of the Society. That,

in accordance with the foregoing resolution, the Royal Dublin Society shall

hold an Exhibition of Irish Manufactures, and of Home and Foreign Machinery

for manufacturing purposes, in the summer of 1864— the same not to be an-

nounced to the public until a Guarantee Fund of at least £1000 shall have been

subscribed."

"Within a short time, the society had at command a guarantee fund of

above £10,000.

The committee then issued largely, through Ireland, England, and

Scotland, as well as in foreign countries, a circular explaining the ob-

jects, and inviting co-operation with those, on the part of exhibitors.

They stated that, as a main object, they contemplated to encour-

age the growth of manufactures in Ireland, and especially of those that

present the strongest features of suitability to the climate, and are most

likely to afford large and permanent occupation to the people. Many
branches of industry, enjoying an enviable position in the commercial

world, are carried on in Ireland ; and many others, spread throughout

the country, though less successful, might be made sources of valuable

employment and profit, if they had the advantage of improved machin-

ery applied to them.

" It is with the view of promoting these important objects that the pro-

posed Exhibition will be held ; and it will form an essential part of the

duties of the committee to ascertain, with a view to special encourage-

ment, those manufactures, the raw materials for which can be success-

fully grown or produced in this country. It has already been found

that this prevails to a very considerable extent, as, for instance, in the

articles of Linens, Thread, Friezes, Tweeds, Blankets, Flannels, Serges,

Ratteens, Woollen and Worsted Yarns, Stockings ; Leather Boots and

Shoes, with other kinds of manufactured goods in Leather; Paper of

every description, Envelopes, Starch, Candles, Soap, Brushes, Perfum-

ery, Combs, Felt, Cabinet Work, Railway and other Carriages, Agricul-

tural and other Implements, Bricks, Tiles, Pottery Ware, Marbles,

Fishery Appliances, Ironmongery, Metals, Glass, Book-binding, Chemi-

cals, Artificial Manures, Liquors for Dyeing purposes, and for Domestic

use.

It is likewise considered most desirable that none but bona fide

manufacturers shall be admitted as exhibitors, and every care shall be

taken to confine the Exhibition to this purpose. AVhen articles are only

partially manufactured in Ireland, it will be necessary to specify which

branches are manufactured abroad and which at home.

It is hoped that those interested in the prosperity of the country will

supply information concerning the mineral wealth, such as Copper,

Coal, Iron, Salt, &c, in their neighbourhood."

The committee further issued the following instructions to exhibitors,

and general classification of objects that would he admitted, viz. :
—

PROPOSED ARRANGEMENTS RELATING TO THE EXHIBITION.

" 1. The Royal Dublin Society have fixed the month of May, 1864, for

the commencement of the Exhibition, which will continue open for a

period not exceeding six months. Goods should be ready for transmis-

sion to the premises early in March; but notice will be given, and forms

of application will be forwarded in due time.

2. The Exhibition Building, erected on the premises of the Society,

No. 199.—Vol. XVII.

and used for the Fine Art Exhibition of 1861, together with the other

premises adjoining, recently added thereto, will be used for the Exhibi-

tion.

8. A portion of the ground floor of the "Agricultural Hall" and the
" Shelbourne Yard " will be appropriated to the display of machinery, at

rest and in motion.

4. All articles, except machinery, to be exhibited, must have been
manufactured, wholly or in part, or have been produced in Ireland ; and
the exhibitor must distinctly state which parts are Irish and which are

of external manufacture. The decision, whether goods proposed to be

exhibited are admissible or not, must in each case eventually rest with

the committee.

5. No person will be permitted to make drawings, models, or photo-

graphs of any object without the leave of the exhibitor, and of the

committee.

6. No rent will be charged to exhibitors, who must deliver and re-

move their goods at their own expense. They must also provide their

own fittings and decorations, subject to the approval of the committee.

For small objects the committee will, however, provide counters or wall

space.

7. Goods may be sold in the Exhibition ; but cannot be removed

until it finally closes, without the order of committee.

8. The committee will not be responsible for loss or injury, under

any circumstances whatsoever ; but they will give special attention to

measures for the protection and safe preservation of the property of

exhibitors.

GENERAL CLASSIFICATION OP OBJECTS WHICH WILL BE ADMISSIBLE INTO THE

EXHIBITION.

Mining, Quarrying, Metallurgy, and Mineral Products. Chemical

Substances and Products, and Pharmaceutical Processes, Drugs, Dye-

Stuffs.

Substances used for Food
;
the products of Breweries and Distilleries,

&c.

Animal and Vegetable Substances used in Manufactures.

Raw Materials produced in the country suited to Manufactures.

Processes of Manufacture, exhibiting the various stages, from the

Raw Material to the finished Article.

Carriages.

Manufacturing Machines and Tools.

Military Engineering ; Weapons, Guns, Ordnance, &c.

Naval Architecture, Ship's Tackle, Models, Civil Engineering, Archi-

tectural and Building Contrivances.

Philosophical Instruments, and Processes depending upon their use.

Photographic Apparatus.

Horological and Musical Instruments.

Surgical Instruments and Appliances.

Manufactures in Cotton, Flax, Wool, Silk, Hemp, &c.

Yarn, Linen,. Diapers, Damask, Muslin, Cambric, Worked Muslin,

Thread, Lace, Embroidery.

Velvet, Tabinet, Poplins, and other mixed fabrics.

Worsted, Cloths, Friezes, Tweeds, Flannels, Blankets, Serges, Rat-

teens, &c.

Carpets, Tapestry.

Woven, Spun, Felted, and Laid Fabrics, Hats, &c.

Leather, Saddlery and Harness, Boots and Shoes.

Articles of Clothing.

Paper, Stationery, Steel Pens, Printing, Book-binding, Wood-cutting,

Engraving, Lithography.

Educational Appliances.

Furniture and Upholstery, including Paper-hangings, Papier Mache",

and Japanned Goods.

Iron and General Hardware.

Steel and Cutlery, and Edge Tools.

Works in Precious Metals, and their Imitations, Jewellery, Medals,

Enamels, Mosaics, &c.

2e
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Glass, China, Porcelain, and Earthenware.

Miscellaneous— including Turning, Carving in Wood and Ivory,

Stained Glass, Fancy Work, Designs for Embroidery, Lace, Calico

Printing, and all other Manufactures not included in previous classes,

made altogether or in part in Ireland.

It is proposed, for the more fitting decoration of the Central Hall, to

admit a limited number of Statues, Busts, and Models, which Irish

Artists are invited to contribute."

In the succinct and useful account of their proceedings (printed as an
introduction to their catalogue) given by the committee of the Royal
Dublin Society, from which we have made those extracts, we have an
account of the deputations to manufacturing districts, local committees,

and other agencies, by which the public, in Ireland especially, was
roused to the requisite pitch to make a successful display.

Although it was a task of no small difficulty to revive the flagging

energies of exhibitors, and to overcome the general feeling of disgust in

the public mind everywhere—which was the one great result of the

London Exhibition of 1862—as well as the very general, and not unwar-

ranted feeling, that exhibitionizing had latterly been rather overdone,

yet- the committee appear to have been reasonably successful, and so

even to an extent beyond their own earlier expectations.

A far larger number applied for space as exhibitors than they at first

anticipated, or had provided accommodation for, and this led to the

covering of a large increase of space, at, of course, an increase on original

outlay.

Besides the objects that we have already referred to, the Royal Dublin

Society contemplated, and have most successfully carried into effect, a

contemporaneous and connected exhibition of Fine Arts. This was
open to the artists of all countries ; and the picture galleries contain a

truly charming display of modern pictures, a few"of which are real gems
of art, while nearly all are far removed from mediocrity.

This part of the Exhibition, however, as beyond the proper province

of the Practical Mechanic's Journal, we do not propose further to

notice.

Nor do we propose to refer to more than a few of the more noticeable

points which, during a personal visit last month, we ourselves observed

in the manufacturing departments of this Exhibition.

Close to the entrance-doors of the great centre hall,—whose position

may be understood by the annexed woodcuts, fig. 1 being a general

block plan of all the parts of the Royal Dublin Society's premises which

Irish lighthouses, as the Commissioners of Northern Lights are entrust-

ed with those in Scotland. The Ian thorn is in every respect very well
finished. The makers are stated to have produced five similar ones
previously.

Fig. 2.

1 F^nBf . . .

Agricultural imp

are occupied with the Exhibition, and fig. 2 a plan showing the details

of arrangement of the buildings specially devoted to it,—close, then, to
the door stands a cast-iron and bronze lighthouse lanthorn and dome,
32 feet high, 1C feet diameter, for one of the Irish lighthouses, aud no
doubt, from the design, though not so stated, of B. B. Stoney, C.E., the
engineer of the Ballast Corporation, the public body in charge of all the

It is added—" They are the first of t/ic kind made in this country,
and are in every part exclusively Irish manufacture, except the glass."

In 1862 we often had occasion to insist upon the importance of true
and unambiguous statements as to every article exhibited, and espe-

cially as to priority or pre-eminence on the part of the exhibitor; here
we were at once met with what is objectionable in this way.
The sentence conveys, and is intended to convey to all the world,

that Messrs Edmundson are the first persons who ever manufactured
lighthouse lanthorns in Ireland—which is not the

fact; for we happen to know that the late firm

of John & Robert Mallet, Victoria Foundry, Dub-
lin, made, during a series of years, a very large

number of lighthouse lanthorns for the Ballast

Corporation ;—indeed, much more, they having
constructed the whole of the Fastnett Rock
Lighthouse, the cast-iron tower of which, be-

neath the lonthorn, is above 80 feet in altitude,

and about 30 feet diameter at the base. If by
the words, " first of the kind," a saving qualifi-

cation of an untrue statement be intended, we
can only say that, bating one or two quite imma-
terial details, we were unable to find anything
different in kind between this lanthorn and those

constructed, as we have said, by others for the

Irish lighthouses.

We remark this particularly, not so much as

aiming at the exhibitors, of whom we know no-

thing, but as for future occasion, showing the

executive officers of the Royal Dublin Society
the propriety of narrowly sifting such puffing

statements, on the part of whatever exhibitor

proposed, as to their being rigidly true, and not
capable of misleading as to the truth, before they
permit them into print in their official catalogue.

Had we space at command, we could add some
other examples of this sort of petty garbling
that has been let slip into the catalogue.

Tabinets (the peculiar description of silk, or

silk and wool poplin) that has been manufac-
tured in Dublin since the introduction of the

fabric by the French refugees of the Edict of

Nantes ; Boots and Shoes, a branch of manufac-
ture peculiarly fitted to the social condition of

Ireland and the habits of its woiking people, and which, already a some-
what extensive manufacture, is worthy of all encouragement ; Irish

Lace of various sorts ; Worsted Fringe and Coach Trimmings, of which
a very small manufacture exists ; Linen, the great staple of the north
of Ireland, and the only great manufacture in Ireland ; Irish Frieze

;

and Tweeds, Coarse Flannels, and Knit Hose : these nearly exhaust the
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textile fabrics produced. Among these we noticed some samples
which we doubt being " exclusively Irish " in their material and pro-

duction, though shown as such.

Saddlery and leather trunk making, have, for some twenty years back,

been extending trades, in Dublin, and one or two other towns of Ireland,

and here show to advantage. These trades, like shoemaking, might
have all the elements of a great success in Ireland, and find far

wider markets in export trade, than in the limited supply of domestic

wants— but if this is to be ever so, Irishmen must come more gener-

ally to comprehend, that they must for all such successes, begin

at the right end. They must begin by keeping the hides and skins

of the cattle that they slaughter and eat, at home, and tan, or other-

wise prepare them for use in Ireland, and so, have their raw material

on as good terms at least as their neighbours—instead of as has

been the fact (for nearly forty years past, in a constantly increas-

ing degree) sending the raw hides away to England and Scotland

to be tanned, and then buying them back with the profits of several in-

termediate trades, and the charges of carrying and handling enhanced
upon their price. Forge bellows are exhibited (from 24 to 36 inches)

which assume to be Irish made, and we shall he glad to find are so, but
which to our eyes look extremely like Staffordshire work. Here is an-

other trade in which timber, leather, and labour, are the great constitu-

ents, and which might, with fair prospects of success be extended in

Dublin—but no large trade can be made of this sort without establishing

such relations as shall provide an outlet for its products in export to

abroad. "Without the safety-valve of foreign trade to give steadiness to

consumption in slack times, when domestic demand flags, no manu-
facturing trade can prosper on a great scale. It is the absence of this,

and the ignorance of its necessity on the part of almost all classes in

Ireland, that hinders (as one amongst several primary causes) any con-

siderable progress in Irish manufactures.

House furniture is made well and cheaply in Dublin, and constitutes,

one of the most profitable trades of that city, owing mainly to the fact

that, the growth, though slow and halting, of better domestic habits

amongst the peasantry and inhabitants of the provinces generally, has,

for the last fifteen years produced a demand for better home surround-

ings and comforts than were known in former times. These wants
find no places except three or four at most, of the great provincial towns,

and the capital itself and chiefly, where they can be supplied—hence
a roaring trade in cheap furniture has existed of late years in Dublin.

Much good furniture of this class (and some of superior style) is ex-

hibited, but there is great room for improvement—the designs in point

of taste, still more in those minute details of convenience and suita-

bility, that brains and experience produce elsewhere, are often not good,

and in visiting one or two of the manufactories in Dublin, it was quite

surprising to see how absolutely primitive were the modes of work.
Everything done by unassisted hand labour, as it was fifty years ago

—

not a band saw, nor a moulding, or mortising engine at work ; in fact,

no sign of any knowledge of the existence of the whole tribe of wood
working machines that have, in every department of trade in which that

material comes into play, abridged labour to a mere fraction of what it

is by the unaided human arm.
The gunmakers of Dublin have, for at least a century, held a high

p'ace and reputation as makers of sporting arms. Several makers here

exhibit fowling pieces, &c, of excellent workmanship. Prominent
and first amongst these exhibitors stands the firm of W. & J. Rigby,
whose reputation for the manufacture of arms, and especially of rifles,

is now European. The present head of this firm, Mr W. Rigby, is

likely greatly to add to the credit of his firm
;
possessed of the practical

knowledge and experience derived from an hereditary trade, that has
already descended through four generations, with youth, vigour, and
ambition urging him to higher success, and empowered by a better

education than probably any gunmaker in the United Kingdom possesses

—for we do not suppose there is another gunmaker besides himself who
is also an A.M., T.C.D., and a competent mathematician; it will be
strange if Mr Rigby shall not hereafter become as well and as favourably
known, as any of the names that every day encounter us in England, as

the great improvers of rifles and rifle shooting.
Indeed, at the Wimbleton Competition, just ended, Mr Rigby, shooting

with his own rifles, all but succeeded in distancing the much vaunted
Whitworth, and the chosen and long practiced marksman, who
fired with and championed the latter's rifles.

Of another and more widely known sort of Irish product, often dig-

nified with the name of a manufacture—namely, that of Irish Bog Oak
ornaments, and silver or gold ornaments in imitation of the very ancient
Celtic forms which have been found in Ireland, &c, we hase more than
enough exhibited. Anything more utterly tasteless and devoid of either

invention or beauty of design than these Bog Oak affairs, we know
not.

The Celtic embossed brooches, &c , appear to us wholly unsuited for

modern ornament, and, however curious in minute detail, devoid of

anything really appealing to educated taste in art—and to talk of them
as is done in Ireland, as national ornaments, is simply absurd—just as

well might an Englishman of the present day tattoo his skin with blue
woad, and call it national ornamentation. There is a great gulf fixed

between the ornaments of the whole or half savage inhabitants of any
country of whom nearly nothing but tradition, and a few such relics of
their status as these, have been exhumed, and those that properly belong
to the civilized man or woman of the present day. Parrot's feathers
through the nose, and necklaces of cowries or bear's teeth, might be
suitable, excellent, and on the person of the savage red skinned Indian,
really beautiful ornaments. They would be only hideous deformities
on those of his descendants civilized by contact with a higher race. But
those metallic brooches we are willing to leave a matter of taste to every-
body—the Bog Oak ornaments are simply abominations. In the few
mineral matters with which they are attempted to he enlivened, such
as Quartz, Amethyst, Serpentine, &c, the greatest ignorance is also

apparent of what are the actual resources of Ireland to supply a con-
siderable variety, of cheap, coloured, or lustrous stones, of the class of the

Agates, the Blood stones, the Cairngorms of Scotland. AVe happen to

be sufficiently intimate personally with the mineral resources of Ireland,

to know that there might be quite a new branch of trade created of this

sort of ornaments for the person, and we could point out more than a
dozen mineral species or substances, and their localities in Ireland, from
which ornamental stones of suitable character could be obtained. AVe
offer the hint to the Bog Oak vendors, and would be glad to see their

sable commodities fewer, and this new thought taking their place.

Bookbinding has some exhibitors, though not many. The work of

this sort, as executed in Dublin, does not reach the fine finish, nor the
good taste of London or Paris binding, but is very respectable ; and the
prices generally are lower than in London.
The London bookbinding trade is in a most unsatisfactory state for

the public. A great deal of it is done only for booksellers, who
are middlemen standing effectually between the master binder and
the consumer, and reaping a profit off both. The trade, too, in London
appears to be greatly underhanded. The demand seems quite in excess

of the supply, and the result is, that at present it is almost impossible

to get a book bound, and returned ready for use, under a month or even
two months, and the prices charged are extravagant.

We present these facts for the notice and consideration of Dublin
working bookbinders who may wish to change quarters ; there appears
to us to be an ample opening in London, where any amount of work, at

fair prices, can be obtained by new comers, who would really work for
the public.

In passing through the galleries of this exhibition, nothing seems
more condemnable than the want of local classification—things the most
heteroclite and distinct are in all directions mixed and often huddled
together, with a primary object to display at the point of view, rather

than to the legitimate uses of a manufacturing exhibition. This must
be our ground and excuse for a somewhat similar want of order in our

notices.

Ship building, in days of timber-built vessels, never made much pro-

gress in Ireland ; and it is perhaps not without some dash of truth that

ethnological theorists have said, that in this they traced the general

genius of the Celtic people, as contradistinguished from the Scandinavian
and Norman stock—the former not naturally taking to the sea any
where or at any time, while the latter races seem always, from the

Vikings downward, to have viewed " the ocean as their home." Cer-

tain it is, however, that since iron ship building has become established,

it has found a sensible extension in Ireland. At Cork, Waterford,
Belfast, Londonderry, Drogheda, Dundalk, and Dublin there are now
iron ship building yards more or less in operation. In Dublin there are

encouraging symptoms of some permanent settling down of that trade

in the port, where Messrs Walpole, Webb & Bewley have a well-found

iron ship yard adjoining the Graving Dock of the Ballast Corporation

on the North Wall. They exhibit the model of a very nice steam-boat
of their own building (the engines are Scottish, we believe), the Anna
Liffey, which runs with passengers daily, between that river at Dublin
and Kingstown harbour.

Messrs Harland & Wolff, of Dublin, also exhibit models of seven iron

vessels built by them.
The exhibition of Economic Mineral Products of Ireland, was to us

matter of special encouragement and gratification in some respects, as

indicating some real and important social progress and activity in de-

velopment of national treasures.

Fifteen years ago, there was but one roofing slate quarry in Ireland,

opened and at work. A second had been a disastrous failure. We now
saw roofing slates, of very fair quality in several instances, from seven
or eight distinct localities. From the original and first opened quarry,

that of Killaloe, which only a few years ago produced very little, and
that little, all small slates and of poor quality, we have now Queen Tons
of 36 inches in length, of reasonably good quality, and smaller slates that

are no ways objectionable. We have also good slates (of smaller sizes)

from various other places. All the samples presented more or less of

the harsh and hard quality of slate, which is the great drawback to the

Irish mineral. From personal knowledge, based on many years' obser-
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vation of almost every great mineral region of Ireland, we can unhesitat-

ingly assert, however, that the very best and most promising localities

for Irish slate have never yet been explored by competent observers.

We might almost go so far as to say, we know that slate, equal to the

best produced in North Wales exists, and may be worked abundantly in

the south and south-west of Ireland.

There could be no more promising direction in which to apply labour
and capital, nor any one, in the whole range of mineral resources more
likely to yield a rich reward to all concerned, and to Ireland itself. The
demand for roofing slates is unlimited, and the means of supply is at pre-

sent, and likely to continue, so wholly inadequate, that North Wales has
a monopoly, the demands on which she cannot meet, and for her partial

supply she charges what she likes.

To the Quarry and not to the metallic mine, generally, Ireland ought
to look for developing her underground wealth ; not that her metallic

wealth is to be passed over, for in a few places, but in a few places
only, the success of Irish mining has been most remarkable.

But, Quarry riches, great and almost as yet untouched, abound in

Ireland. We cannot here dilate on this, however—a small volume might
be well dedicated to the subject.

Before passing from it let us remark, to prevent mistake, that sawed
slate slabs such as those of Valentia, however valuable, bear no com-
parison in point of mercantile importance, with split roofing slate, the

use of which is extending over the whole world now, to the exclusion
of thatch, shingles, chunam, timber, tiles, or tin plate.

Another closely connected source of wealth in Ireland might be the
manufacture of brick, tiles, terra cottas, and coarse pottery. It is liter-

ally a fact that even at the present hour (although some improvement
has taken place within the last fifteen years) there is ttol a good first-

class brick made in Ireland. Perhaps we might except the white
perforated bricks made at Belfast.

Yet there are first-class clays and other brick making materials in

almost every county ; and though coal costs inland from 15s to 17s per
ton, or culm about two-thirds that, the price will, ere long, be reduced
by better railway communication nearly 3s per ton, and by the applica-

tion of Siemens' Regenerative System of Furnaces, suitably modified,

bricks (or lime, or pottery) may be burnt with turf to advantage. Here
is another source of wealth really open to Ireland, only needing Jcnow-

ledge and energy to grasp it. With good brick would come good
brickwork, and good bricklayers, who would no longer lay their courses
of crooked, ill-shaped bricks, with joints of an inch thick of mortar
between.
The boilers of the engines which were employed driving the machinery

(chiefly flax and linen,) in motion, were working, when we saw them,
with compressed peat, in cylindric cakes of about 3J inches diameter
by 1 inch thick. It burnt with remarkable vigour, yielding under a
good draft a powerful flame.

We were informed that this fuel was delivered at the boiler at the
rate of 10s per ton weight, and that it was found that one ton of the
compressed peat was equal under this boiler, (one of the Patent Globular
Cast Iron ones) to fourteen hundred weight of good South Wales steam
coal. We had no means of testing the accuracy of the statement, and
having, with a good deal of special knowledge of the subject, but little

faith in the economic possibilities of peat when artifdaily prepared,
we heard even this degree of success with some surprise. Should the facts

be correct, some very improved method of forming the compressed disks

and drying them must have been discovered, of which we know nothing.
Mr T. Kelly, C.E., of Roscommon, exhibits peat compressed into

flooring tiles, drain pipes, and we know not what besides. On the
economic value of these also, we must even more decisively suspend our
opinion.

Organ building is carried on by one or two firms in Dublin, and Bell
founding by two others. These, no doubt, owe their chief encourage-
ment to the fact that Ireland, rather unhappily for itself, has, in all

places and classes, " un fort gout religieuse.'' Nothing better pleases
Paddy than dogmatizing on his own doxy, and abusing that of his

neighbours. It would be happy for that country, and promote its pro-

sperity as much as fine weather and bountiful harvests, if its people had
more of that religion,

upure and undejiled," that shows nothing of iis

existence but in duty done, and less of those externals, and that acrimo-
nious polemic spirit that are in general but shams.

However, one direct effect of these tendencies of the Isle of Saints
seems to have been the production of very tolerable church organs, and
of miserably bad, tuneless, and discordant church bells.

We have thus noticed most of the more important matters that

attracted our notice in hastily visiting this Dublin Exhibition.

We have not noticed all, only a small number of the numerous objects

shown. Their total number is not at once seen, as the catalogue is

not consecutively numbered, but may be judged of from this document
extending to 80 pages, exclusive of the catalogue of Fine Art objects.

Our notices are scarcely intended to be descriptive, but rather re-

flective and suggestive ; and while on the one hand the hints which we
have offered (based on intimate technical knowledge of Ireland,) may

show to those of the two other sections of Great Britain, that real and
promising grounds for investment and enterprise exist in that island,
it may also point out to Irishmen how their progress and their hopes
present themselves to one who views these, themselves, and the future
of their country—with English eyes, but with hope and friendly feeling.—Ed.

THE DUTCH SYSTEM OF FIELD ARTILLERY.

(Continued from page 147.

J

V. Loading and Pointing,

28. The service of the rifled cannon does not sensibly differ from that
of smooth bore field guns. Those modifications which have been intro-
duced into the drill have been chiefly caused by the employment of
fixed sights, the almost exclusive use of projectiles with fuses, and the
placing of these latter in the coffer of the limber.

29. The piece should be sponged with care, though it is not to be
understood that this operation requires any special attention. The
ordinary sponge serves habitually for this purpose, the other is specially
intended to clean out the piece.

30. After having entered the cartridge into the bore, the shell or
shrapnel is introduced, furnished with a fuse, the base turned towards
the breech, aud the tenons in the grooves ; the projectile is then pushed
by hand to about 10 centimetres (4 inches) from the edge of the muzzle,
the projectile and the cartridge are then simultaneous]}' driven with the
rammer, until the heads of the copper nails in the rammer shaft are even
with the muzzle, which shows that the charge is home. If No. 1 (the
first man serving on the right) experience any resistance, he should use
the rammer vigorously, and, if required, give the projectile a few blows
until it is in its place, taking care as far as possible to keep the shaft in
the direction of the axis of the bore. This only happens very rarely.

31. When one of the small cartridges is used, it is first placed in the
cavity of the sabot, and held there while fixing the woollen string of
the bag in the saw-cut. The sabot is then introduced into the gun, the
cartridge on the side of the breech, then the shell, and they are simul-
taneously pushed to the bottom of the bore.

32. The fuses are delivered and, when wanted, adjusted by the
captain of the gun {chef de piece), who is constantly charged with the
surveillance and ordering of the ammunition. For this purpose the
captain of the gun dismounts as soon as the piece is uulimbered, and
gives the reins of his horse to the rear conductor.

33. When it is necessary to move off with a loaded piece, a grummet
of straw* is placed over the projectile and well-rammed. When the
piece is again in battery the shot can be fired after merely ramming
afresh.

34. To uncharge a piece without firing it, the elevating screw is

raised, the projectile slides out of the bore and is received by the server.
When required the cartridge is drawn with the worm.

35. The pointing of the rifled guns is done on the same principles
as that of smooth bore field pieces. The description of the sights (24 to

27) also indicates the manner of using them.
36. As has been said above, the large sight is constructed in such a

manner that the eye-piece goes to the right when the runner ascends.
This arrangement, the effect of which is to place the eye of the marks-
man at a determinate distance to the right of the vertical plane of the
trajectory, is necessary to correct the lateral deviation [derivation), that
is to say, the constant deviation of elongated projectiles fired from rifled

cannon.
37. The lateral deviation is to the right of the line of fire when the

grooves turn to the right ; it is produced by the rotation of the projec-
tile, combined with the action of the weight, and of the resistance of
the air. The resultant rotation carries the point of the projectile to the
right of the plane of fire, and causes it to deviate towards the right. If
the influence of the wind be neglected, the deviation will always be the
same for the same distance, but it increases rapidly with the distance.
This deviation is called the normal deviation.

In actual practice it may be admitted as a sufficient approximation,
that is proportioual to the dropping of the trajectory below the line of
fire, at the distance of the butt, which is the same thing as considering
as constant the quotient of the normal deviation by the dropping of the
trajectory.

This proportion is constantly about '/w for the 4 kilo, rifled guns with
a charge of 0^-540 (1-19 lbs.)

Then if for the deviation we take d, and Q for the dropping of the
trajectory, we have

d ~T6

* Each piece is provided with several of these grummets. Fig. 6, pi. 3, shows three
of them attached to the gun carriage.
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On the other hand, if by I we denote the length of the axis of aim, by

a the distance of the butt, and by H the rise of sight which corresponds

to this distance, we hare the proportion

whence

and consequently

H : I :: Q : a

Q = H-f

H a
d = 10

X
1

Thus, then, by knowing the distance of the butt and the rise of sight,

the lateral deviation can immediately be found.

The normal deviation at different distances is as follows :

—

1 Metres. Ft. In. Metres. Ft. In.

At 600 paces 0-8 2 n At 2400 paces 19-8 64 11

700 11 3 7 2500 22 72 4

800 lo 4 11 2600 24 3 79 8

900 19 6 3 2700 267 89 '2

1000 2-4 7 10 2800 29 4 96 7

1100 30 9 10 2900 322 105 8

1200 36 11 10 3000 351 115 2

1300 4-4 1* 5 3100 38-3 125 U

1400 53 17 5 3200 41-6 136 6

1500 63 20 8 3300 45-0 147 8

1600 73 23 11 3400 486 159 6

1700 8o 27 11 3500 52-5 172 3

1800 97 31 10 3600 56 5 185 5

1900 110 36 1 3700 607 199 2

2000 12-5 40 11 3800 65 4 214 7

2100 141 46 3 3900 71 233

2200 158 51 10 4000 74-8 262 1

2300 17 7 58 1

38. Since the projectile deviates towards the right, it is clear that, in

order to strike the butt, the line of fire must be directed by the same
quantity towards the left. This is what is called correcting the devia-

tion.

'When the small sight is used, or else when looking through the

nick in the posterior sighting lug, the deviation can only be corrected

by pointing to the left of the mark. It is f ufficient for this to remember
the four first numbers in the preceding table.

When the large sight is used, the correction is made by the instru-

ment itself, and the object itself is sighted upon.

The distance of the eye-piece from the plane of the trajectory, when
the deviation is normal, that is to say, when regard is not had to the

effects of wind, is called the normal correction. It is '/to" of the rise

of sight.

In fact, if we denote the normal correction by c. we have the propor-

tion

c : I :: d . a
But we also have

H : I : : Q : a
therefore

o : H :: d : Q

and d — ~ and
H
10

39 The influence of the wind may increase or diminish the lateral

deviation of the projectile, and consequently oblige the marksman to

modify the normal correction.

This modification may be made either by altering, more or less, the

point of sight on the butt, or by altering the position of the eye-piece

in the slider of the sight.

In the latter case, it is sufficiently exact to consider that each milli-

metre of correction in the sight corresponds to as many decimetres at

the butt as there are hundreds of paces in the range. In fact, the
length of the axis of aim, when the large sight is used, being m,740,
or about one pace, if we make c =-1 millimetre, and I = 1 pace in the
ratio,

: I : : d : a
•

we see that d contains as many millimetres as a contains paces, or that
d contains as many decimetres as a contains hundreds of paces.

As to the amount of correction due to the wind, it is naturally
impossible to be very precise with regard to it. However, the result of

experiments made in Holland shows that it may amount to 2
/:j (more or

less) of the normal correction of '/io of the rise of sight. So that the
total correction may vary from '/s to '/^ of the rise of sight, according
to the force and direction of the wind.

VI. Practice.

General observations—Horizontal shell fire—Vertical shell fire-

Fire with shrapnels—Fire with grape.

40. The rifled cannon can serve both as cannons and howitzers—as
cannons, because the force of penetration and the velocity of their shells

assimilate to those of plain projectiles ; and as a howitzer, because hol-

low projectiles can be thrown by them at large angles of elevation.
41. The elongated projectiles do not strike the ground with the

point except when fired at great angles of elevation, or when the ground
is unusual. Ordinarily the contact is confined to the curved or cylin-

drical part of the surface of the projectile. On level ground, and with
small elevations, the angles of reflection are very small, and the
projectiles trace, long and narrow furrows on the ground. Often the
projectile goes a long distance, scraping the ground, and then makes a
number of ricochets, longer in proportion as they are of less elevation.

If the ground be not so hard, but favourable for ricochetting, the

furrows are deeper and shorter, the angles of reflection increase, and the

ricochets may be compared to those of spherical shot fired from the

light 12-kilogramme gun.
When the first graze of the projectile is at the mean distance of 700

paces, the number of ricochets is from 7 to 10, and the total range may-
reach 3300 paces.

At greater angles of elevation, the ricochets are deeper, shorter, and
slightly inclined towards the right.

At still greater angles of elevation, the ricochets are more and more
numerous, and finish by becoming mere short hops.

When firing at 4000 paces, the projectile does not rise again, or at

most only makes one small hop.
42. Each time that the projectile touches the ground, its lateral

deviation increases, so that the successive ricochets tend more and
more towards the right.

At small elevations this deviation is not important, but it increases

rapidly with the angle of projection.

43. No special experiments have been made to establish the penetrat-

ing force of the shells, but the great depth to which these projectiles

bury themselves in sloping ground shows that their force of penetration
is more than sufficient for the wants of field artillery.

44. '1 he fuses furnished with the band of paper rolled round the tube
resist the shaking caused by the ricochet of the shell very-well, and
continue to burn. In some special experiments made on this subject,

the shells burst a little before or after the third graze.

45. With the charge of k '510 (1*19 lbs.), the shells may be fired from
600 up to 4000 paces. To fire at 600 paces, the sight is taken through
the nick in the posterior sighting lug, as has been described above.

46. For distances less than 1100 paces, the angles of elevation are

greater than those of the light 12 kilo, gun, yet the differences in the

spaces of danger * obtained by the two arms are not so unfavourable to

the rifled guns as might have been supposed. (See 2nd Part, Table E.)

Above 1100 paces the angles of elevation of the rifled guns are less than
those of the 12 kilo- cannons ; and at 1200 paces (90 metres) the 4 kilo,

gun gives a larger space of danger than that of 12 kilo.

47. At 2000 paces (liOO metres) the space of danger at the descend-
ing side of the shell's trajectory is about 15 metres, with a height of

lm-80, and the chance of reaching a mark of 15m- x 2m -80, is still ^3
to

'I,.
(Table A.)

48. At greater distances the chance of reaching the mark goes on
diminishing on account of the smaller space of danger, and the increas-

ing difficulty of judging of the distance.

Nevertheless the effect produced by the bursting of the shells at

distances of from 3000 to 4000 paces are very considerable, chiefly on
au immovable butt of great extent, such as a village, an entrench-

ment, &c. The surface of the rectangle on which the projectiles fall, is

always small in proportion to the surface of the mark aimed at at such
distances.

(To be continued.)

ON RINGED STRUCTURE IN ORDNANCE.

(Contimied from page 150. J

To get from the equation set down the solution of our problem, we
differentiate equation (78) twice in succession for x. The first differ-

entiation gives

* Parts of the flight during which the shot is not more than lmSO above the ground,

or a ft. 11 in.
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E, (/-,— r„) 3
()y

! + 4 r, r„ + r,,-) rf» gra _
36 r, + r d x'

roPo— rtPil (l—x) + /dx J s.4i&+ H&Qi— / 1" r dr (83/

This differentiation signifies the returning of the strip, D E I H, of the

length, I— x, to a longitudinal element of this strip of the same height,

D H, but of the infinitely small length, dx.
The second differentiation gives

E (r, - r„) 3
(r,2 + 4 r, r„ + Q rf* 5

«

36 r, + ru
j^i — roPo— riPi—Jedr (84.)

>7>

Differentiating, now, the equation (80) for r, we have

r

I I 11
— fir -j- + p\v d x + XI [r -j- + p \d x— I Sxdx + X f sdx

x x xx
— 2^ (c— x) Q + {I— x) I" r

or if we work out the integral on the left side, that is to say, with
regard to equation (77),

fto-r) rdrz=rs H^-'-lzrZ<L =

(
r,»- r„3) (,.»_ ro») _ (r »_ rj}

(r»_ ,.

»)

3(r,2-r 2
)

and if we also put -r? = -y-

^

E, (r,
3 - r„

3
)
(r2- r,,

2
) - (r,2- r 2

)
(r3 - r„») fw/

3 r.2— r 2 d x*

-./'(''
'dr +l) ed * + *f(

r
Tr +l)dx-fsxdx + xfsd.

— %{e— x)Q + (l— x)t"r (85.)

This differentiation represents the return of the body, D E G F, to its

element of height of the same length, I— .r, but of the infinitely small
height, dr.
Now we differentiate equation (85) twice for X.

The first differentiation gives

E, (r 3-^) (T-—r,') —ri
2-r„2

) r3-r 3
) dT£_

3 r,
2—

r

u
2

da,-
3

f( r
dr +1')dx+ /* srf:c + 2iQ-«"i (S6.)

This differentiation corresponds to the passage of the above mentioned,

element of height to a longitudinal direction
;
that is to say, to a part of

a body of infinitely small length, dr.
The second differentiation gives

E, (>-,
3-r„3

)
(r'-r,,')— (r,»-r

e») (r»-r„») riy_
3 r,

2—r„
s " da*

(r|S+ p + ,) .... (.7.)

We now purpose to eliminate the quantities q and p, and to establish
a ratio between s, r and x. To this end we take from (81) the ratio

dl— J_
dr~ E

and when we compare it with (82)

P=~(rU +s
) • CM.)

from which follows directly,

« r \ ((r1 d rj

Besides, we have, on account of equation (81 ), the following equatious-

dq r ds
dx ~E dx

d3
q r^d3

8

dx3 E da?

d'g _ r d* s

dx* ~ E da2

d* q _ r d' s

dx* ~ SS
and, in agreement with these, for the neutral fibres

—

di g* _ r2 d*_ip _ 2 (r,
3—r,

3
) d,

s

1

dx* ~ E da; 1
—

3E(r,2— r„
2
) S?

Through these values the equations (84) and (87) become

I E, (r,—

r

)
2

(r,3-r 3
) (r,

2 + 4 r, r„ + r„2) rf's2

54 E (; a«

'"o^o— n-/ s dr (89.)

»o

2 E, (r,
3-r,,3

)
[(r,3-)-,,3

) (r
2-r„2

) - (r.2-r 2
) (r

3-r„3
)] d« s

2

y E rr—

r

4*J

dr2+ dr

dx1

(90.)

(f*S2
If we eliminate from these two equations -j—

-

t , we get, on dividing by r2
,

d?s 3^ da _
dr2 r dr

'2 [('•, 3-V) (r
2-r 2)-r,2-r 2

) (r
3-r *)]

(r,-rJ'Ci! + 4r
l
r„ + V)rJ

For the sake of abbreviation we put

roPo—rtfi— I sdrl (91.

n )

12
|

roPu— riPi—J sdr

A =
(n-n) * (r,

2 + 4 r, r + r
2

)

(92.)

so that A is composed of nothing but for r constant quantities, thereby
equation (91) becomes

<Ps . 3 ds A
dr2 + 2 dr i [(n

3-r 3
)
(^-...^-(r,2-^2

)
(r

3-r.3
)] (93 )

In order to integrate this equation, we put

d s
,j- — s'

dr

and introduce, instead of «', the new variable, v, which to s' is to stand

in the proportion of s = -j, and so that

ill
dr

iPs . _ Sv 1 dv
J7'

1S ~ ~ ~F +
P< Tr
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From this equation (93) becomes

d«=Ar[(r,»— r 3) (»*-»„*)— (r.s— rrf (r3-r 3
)] tf »• (94.)

IF we now integrate between the limits r= r„ and »= ?', to which, for

y, the limits va
=: r 3 s„' and v + r3

s' correspond, whilst we, at the same
d s

time, again introduce for s' its value, 3—, and put, according to equation
a r

(8S), sj= — —
9, then we get, according to the preceding division

with r
2

d s

dr
nr (p° + *<>)

+^ {
5 W-rJ) (r"— r 2

)
2-2 (r.s- ru=) [2 (^-i\,5)-5V (r2-,- *)]

}

(95.)

Another integration between the limits for r, from r„ to r, and between
the limits for s, from s to s, gives

_ (r2 + r,,
2
) s — (?-*— r 2

) p„

AO,.
, ^ J

10 r, (r, - r„)
3

(r,
2 + 4 r, r + r 2

) _

fa + rj [5(r,»— r„
2
) (3 r,

3 + r„
3
) — 2(r,=— r 5

)] + 60r, 4 r„Mog -^-}

If we have regard to this ratio in connection with equation (92), we get

A =
fiO W + Offo— 2 r.-ji, — (r?

A pi5 (r,a— r„3) (r1— r„'

r2+ 4[
lSr„3 (r 2— r?){r"-— r„-)

!('-,=-OC^-'V)

-

-(eO^v^-nJlog-^-j (96.)

The quantity, A, contains the integral, / sdr. In order to eliminate it

out of the preceding equations we develope that integral, substituting
for s the preceding value. From this we get

:,X

f> d '=~- - r„)
2
Pa — (»-i

2—O »„

2r,

J
1—ro (r, + r ) [5 (''I

2— V) (3 r,
3 + ?- 3

)— 2 (r,3— r 5
)]— 60 r? r

2 log
r
-i

(97.)
Tlirough this value of A the preceding integral becomes

r,

>'o

5 (r,— r„) 3 (r,
2 + 4 r, r + y) ^

('', + U [5 (r
,

2 - )y<) (3 r,» + r,
3
)
- 2 (>-,

5— r 5
)] - 60 r* r,t log

'

J (V + >\>
2
) Pa— 2 )',

2
p, — fas— )•„=) s„] (98.)

If we introduce the value of A in equation (96), we have the value of
the tension, s, which is in any one of the interspaces, r, of the axis of the
tube, expressed by the tension, («<,), which tabes place with the same
absciss, (x), in the internal substance.
We let this ratio rest, and remark that if in equation (96), as well as

in the value of A in (97), we put r= rt , we shall get s = s2 , that is to

say, the circular tension in that layer of which the longitudinal fibre re-

mains unaltered in reference to longitudinal change, in this expression
of 3«, the quantity, (s ), is only dependent on x\ if we therefore differen-

tiate it for x, then we get, having regard to the value of r: , from (77)

d's-i

dxi

<fts,

dxl

(r,+r ) fe 1 13 (r,5_r/)-15 r,« v (r,-r )] +
(
lZrfr?— /) (r,*-r 3

)\ +60 n» »•„»£-,. (/,»-*.«) log
;

2
- -r, 2 [v+rf) log D-]

2 ^.[(r.+r.Hotr 2-)-, 2
) (3jy+>o

3)-2 (r,s—r,
5)]— 60 r,*r « log S|

E
If we substitute this value, and also the one of equation (98), into equation (89), we obtain, if we express the ratio =- by *•

('-,+ '•„) {«L13(r,s-7-/)-15r,^ =('-,-'-„)] + (l3r 2
r

2-|9 r^(r,3-)-
(,

3
)|- +60r,2

r
2 [r2

2
(r,

2-r 2)'log ^- -r,2
(r5

2+r„2
) log

^J ^
240«(r,+re) (r,

3—
tv,»

r,
2— r„2

If we now express for brevity the fourth root of the expression by a

60* (r, + r )
(r,3—

y

dec'

(99.)

<<-,+r )

J
r„} [13 (r,

s
r

s)—15 r?r* (r.-r,)] + (l3 r,
2
r„

2- ^ 7-
2^ (r,3_r 3

) | +60 r,
2 r6

2
[r,2 (r

l
»._r„») log ~2 -r,2

f^+T-o
2
) log ij

then equation (99) takes the following form

—

Tlie value of this formula in reference to the relation between the
fundamental quantities, (s,) and (x), is the same as that of equation

(47). If we put r, z=r + b, then equation (99) must become identical

with (45) ; as soon as the thickness of the substance is viewed as very
A/~o

3mal1, then 3 must take the value of "• We may convince our-
r'b2

selves of the agreement if we develop the numerator on the right side
of equation (29) according to the powers of b. But it is necessary to
continue this development to the terms which are multiplied in the third
power of 6, because the terms multiplied in the first and also in the
second power become of themselves equal to zero.

Equation (100) is, according to this, to be treated like equation (47),
and we remark that (s„) will take the same general form, like (s) in
equation (49), namely, the form

—

r,
2-r„2 )~Kct

l +e,l +c3 l + c4 1 )(m )

wherein Wi, w«, W3, ii'i represent the four values of \/ 2 y/— 1.

(
To be continued)

.
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THE PATENT-OFFICE.

The report of the Commons' Select- Committee appointed to inquire

as to the most suitable arrangements to be made respecting the Patent-
office, library, and museum has been printed. The committee, in the
first place, made inquiries as to the Patent-office and Library in South-
ampton-buildings, with the view to ascertain whether they are adequate
to cany out the provisions of the Patent Law Amendment Act, 1852.
Upon this point the committee have found that, in the opinion of all the
witnesses they have examined, and, so far as they could collect from
the evidence of all those who have devoted attention to the subject, the
present office is totally wanting in the accommodation requisite for

giving full effect to that Act and the patent system generally. For
this purpose suitable apartments for the Commissioners, law officers,

and clerks, with a record-office and rooms for inspecting provisional
specifications, drawings, and scientific publications, should be at once
provided ; the place now used for the inspection of classifications and
drawings is little better than a dark passage, in which there is barely
standing-room. With regard to the library, the committee have found
that it is one of great value and utility, but that its utility is seriously
impaired by its crowded state and the want of sufficient attendants ; the
books are now stowed away in a number of small rooms, or rather
closets, some on floors, some on tables, some in passages, and some on
shelves; while the storerooms are so overloaded that the floors have
already sunk, and the surveyor of the Board of Works has refused to
allow them to be loaded any more, lest they should break down. The
inconvenience to those who frequent the office and library arising from
this state of things is enhanced by the want of a sufficient staff of at-

tendants. The committee consider that the want of increased accom-
modation in respect of the Patent-office and library is so much felt as to

prejudice the due administration of the patent law, and they, therefore,
recommend that sufficient office-room, with an additional reading-room
and an extension of the library, should be provided with the least
possible delaj'. The committee further recommend that the library
should on no account be separated from the office. All witnesses
concur in this opinion.

The second point to which the committee directed their attention was
that of the Patent Museum, having regard especially to its formation,
its present state, its relation to the Patent-office and library, and the
nature of its contents, so as to render it practically useful. The com-
mittee found that the Patent Museum was formed by Mr Woodcroft,
the Superintendent of Specifications, by the request of the Commis-
sioners of Patents, and that it consists of models and machines, belong-
ing partly to the Commissioners of Patents, partly to the Commissioners
of the Exhibition of 1851, and partly to Mr Woodcroft himself, and
various private persons. This collection has been exhibited since 1857
in the iron building at South Kensington. It occupies a floor space of
only 6,700ft. | and is too much overcrowded for classification or for due
inspection by visitors. The committee are of opinion that the term
"Patent Museum," which is generally applied to this collection, tends
to give an erroneous impression as to its character and object. Various
suggestions have been made by witnesses respecting the nature of a
museum connected with the mechanical arts, which may be summed up
as follows :—That it should illustrate the history of those arts by a
collection of original machines from an earl}' period to the present time;
that it should exhibit all known inventions respecting machinery and
manufactures; that it should show the present state of all machinery
and manufactures. Some of the witnesses suggested that the collection
should be restricted to the machinery and manufactures of the United
Kingdom, while others proposed that it should be extended to those of
foreign countries. Some, again, proposed that the collection should
contain all. the objects of each class, while others proposed that a
selection only of the most important objects should be exhibited. There
was no less diversity of opinion respecting the primary purpose for
which any collection or exhibition should be made; some of the wit-
nesses considered that it should be for the purpose of conveying in-
struction in the mechanical arts, either in a cursory way to the people
who might visit the museum, or to students in mechanics, or to persons
desirous of applying themselves to the discovery of improvements in
machinery and manufactures. Other witnesses deemed the museum
chiefly desirable for the information of persons intending to take out or
purchase patents in aid of the information afforded by books and specifi-

cations, to assist them in ascertaining whether the contemplated patent
would be valid as a new invention. On the other hand, two witnesses,
Mr Carpmael and Mr Johnson, gave it is as their opinion that for all

purposes of the patent law a museum of models would be practically
useless. The committee are of opinion that any special collection of
patented inventions made for the purpose of evidence, illustration, or
record of patent rights is not so connected with a general museum of
mechanical inventions as to render the neighbourhood of such a museum
to a patent-office and library or law courts necessary. It appears to the
committee that the chief purpose of a general museum is to illustrate
and explain the commencement, progress, and present positions of the

most important branches of mechanical invention; to show the chief

steps by which the most remarkable machines have reached their

present degree of excellence ; to convey interesting and useful informa-

tion, and to stimulate invention.

At this part of the report it was proposed to add—"The committee
are not prepared to express any opinion as to the advisability of such a

general museum of mechanical inventions, nor do they consider that the

funds derived from patent fees are applicable to such an object ;" but
the proposal was negatived by five votes against four, the chairman not
voting. The committee proceed to say that in forming an illustrative

collection of inventions, it would be necessary to adopt the principle of

selection. This, however, does not appear to the committee to be an
insuperable objection, especially as no one proposes to substitute models
for specifications, which, for all the purposes of administering the patent
law, would still have to be consulted, and bear the stamp of authority.

Such a collection should contain a selection of models of moderate size,

which should illustrate different departments of inventions, and also a
selection of models of current patented inventions. This collection

should be exhibited in connexion with the Patent-office.

The attention of the committee has been given to the most eligible

situation for the buildings, in connexion with the Patent-office—that is

to say, the office, library, and such last-mentioned collection, and the

following are the sites respecting which their inquiries have been
chiefly directed.— 1. Chancery-lane.—This is a block of land occupied
principally by old and dilapidated houses, and surrounded by Southamp-
ton-buildings, Chancery-lane, Cursitor-street, and Took's-court. It is

most conveniently placed, being in close proximity to the law courts at

Lincolu's-inn, the Inns of Court, and the new Record Office. Another
site, immediately adjoining that last named, was suggested; it extends
to the north side of the Record-office. Should the plan for concentrating
all the law courts in the neighbourhood of Chancery-lane, which has
been recently under the consideration of Government, be carried into

effect, it will afford an additional argument in favour of either site. The
cost of the first-named site, amounting to 5,878 yards, was estimated at

205,000i. 2. Fife-house This block consists of Fife-house (in which
the East India Museum is now placed), an adjoining garden and some
small houses. It contains in all about two acres, and appears to the

committee to be well situated for the buildings in question. The com-
mittee, however, do not consider that it offers as many advantages as

the Chancery-lane site would afford, being more distant from the law
courts and offices. This has been estimated at the price of 52,800/. per

acre. 3. Victoria-street.—This consists of a block of land in Victoria-

street, which would afford sufficient space for the proposed buildings,

but the committee do not consider that the situation would be as con-

venient as either of the two last-named sites for inventors, professional

men, and others who would principally resort to it. This site is es-

timated at 66,0002. It contains an area of nearly an acre and a quarter.

4. Trafalgar-square.—This has been recommended by some witnesses;

but, having regard to the recent decision of the House upon the subject

of the National Gallery, the committee did not feel justified in enter-

taining the proposition. 5. South Kensington.—Ample space may be
afforded in the vicinity of the present museum for a general museum of

mechanical inventions. The land of this site is vested in Government
for purposes connected with science and art, but the committee have
ascertained that land in this neighbourhood is of a high value. This
part of the report, as originally proposed by the chairman (Mr Dillwyn),

contained the followiug clause:—"The committee are of opinion that

this site is too far removed from the business parts of the metropolis

to render it a desirable situation for institutions of a pratical or in-

dustrial character." This clause was struck out on a division by five

against four; but, as the chairman did not vote, the opinions of the

members present would seem to have been equally divided. The report

proceeds to state that on a full consideration of the advantages and
disadvantages of these sites the committee have arrived at the con-

clusion that the balance of advantages in favour of the neighbourhood
of Chancery-lane outweighs that of the others, and they therefore

recommend it for adoption. The committee find that the surplus of

receipts beyond expenditure on the balance of accounts of the fees

payable by stamps under the provisions of the Patent Law Amendment
Act, 1852, has amounted to 173,044?., up to the endoflf62, and that

the surplus for the year 1863, of which the accounts have not yet been
published, is estimated to amount to 37,0002., making up to the end of

last year a total surplus revenue of 210,0442. [the Patent-office report

just issued states last year's surplus to be 43,9687.] The committee
consider that the principal object of the fees payable under the pro-

visions of the Patent Law Amendment Act was to provide for the pro-

per working of that measure, and not for the purpose of increasing the

general revenue of the country. Without entering upon the question

whether or not a claim exists to have the surplus exclusively devoted
to the purposes of the Act of 1852, the committee are of opinion that for

the future the annual surplus revenue accruing from the operation of

that Act should be so supplied to the extent which may be neces-

sary.
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IRONCLADS FOR THE TURKISH GOVERNMENT.

Nevek before has there been so brisk employment for the Clyde ship-

builders as at present. Our limits do not permit us to detail the mighty

trade doing in the construction of iron vessels. Enterprise here, how-

ever, is to some extent turning from mercantile to belligerent ends, and

this may easily be understood from the following description of the

Osman Ghost/, an iron-clad vessel built by Messrs R. Napier & Son,

who it will be remembered not long since turned out from their yard

the Black Prince and Hector for our own Government. But to turn to

the Osman Ghazy, which we understand was laid down in March, 1863,

and since the Turkish Government intend to have constructed two

exactlv similar vessels to succeed the present one as early as possible,

the readers of the Practical Mechanics Journal will feel interested in a

detailed account of the one now afloat.

The vessel is an armour-plated steam-ram, presenting the following

measurements :—Length over all, 300 feet ; extreme breadth. 5t3 feet

;

depth moulded, 37 feet ; tonnage, o.m., about 4200 ; load draught, nearly

25 feet. It will thus be seen that this new ironclad is considerably

shorter, and of smaller capacity, than Messrs Napier's cltef d''ceuvre, the

Black Prince, the latter vessel measuring about 400 feet in length, and
having a tonnage of over 6000. The Osman Ghazy is built in the same
style as the Hector, constructed by Messrs Napier for the British navy.

Her stem, which projects like the breast of a swan, is strongly stiffened

internallv with angle-iron, so as to be capable of resisting the shock of

a collision with an enemy's ship. As a further measure of precaution,

a longitudinal bulkhead is carried backwards about 40 feet, and is inter-

sected by three transverse bulkheads, the object of this arrangement

being to prevent any influx of water, occasioned by the stem sustaining

injury, from extending to the after part of the ship. The keel is formed

of three separate pieces. In the centre is a web-plate about 4 feet deep

;

and two keel bars about one-fourth of that depth are placed one on each

side of the web-plate. The frame angle-irons are in one piece, riveted

to the web-plate and to the first longitudinal frame. From the first

longitudinal frame to the second these angle-irons are also in one piece.

The longitudinal frames are formed of a strong web-plate, having double

angle-irons at top and bottom. The top is supported by a covering

plate, the outside edge being riveted to the shell plating. The second
longitudinal frame, formed similarly to the first, is caulked, and made
perfectly water-tight to the skin of the ship. On each side there is a

longitudinal bulkhead, known as the wing-passage bulkhead, which
extends far enough to protect the fore and aft magazines, and is carried

to the height of the main or fighting deck. These bulkheads are formed
of strong iron plates, sluice valves being introduced into all the separate

compartments, so that in the event of the wing-passages being filled

with water it can be run off into the bilge, from whence it will be

pumped out by means of Downton pumps. The pumps in question, six

in number, are so arranged that they can be worked from the lower

deck as well as from the main deck. In the lower part of the ship are

introduced five longitudinal kelsons, designed at once to aid in strength-

ening the structure, and to afford resting-places for the machinery and
boilers. The sides of the vessel are built in the style hitherto usually

adopted in ironclad men-of-war. There is, first of all, an internal skin of

strong iron plates. Over this skin is placed a coating of teak 9 inches

thick, and atop of this again the armour plates are secured. In the present

instance the armour is carried completely round the vessel ; and in this

respect the Osman Ghazy differs from several ironclads at present

afloat, which have only their fighting batteries so protected. The lowest

tier of armour plates rests on an armour shelf, which is formed of a
continuous knee-plate nearly an inch in thickness, secured to the top

side-plating by double angle-irons. The armour plates, from the armour
shelf to a point 2J feet above the load line, are 5j inches thick in the
middle section of the ship, and taper off gradually towards the stem and
stern. From the point just mentioned upwards to the gunwale, they
have a thickness of 5 inches amidships, tapering off forward and aft.

The thinnest plates on the vessel are those under the counter, where,
owing to the rapid slope inwards, there is little likelihood of a shot
taking effect. For the purpose of fastening the plates in their places,

massive conical-headed bolts are employed. These bolts have their

heads counter sunk, so as to be flush with the external surface of the
plates ; and they are passed through the teak backing and the ship's

skin, and secured inside by means of large nuts. The vessel's topside
frames are formed of strong angle-iron, secured by double angle irons
to the topside plating. These frames extend in one piece from the
second longitudinal frame to the gunwale. The upper-deck beams are

strongly constructed of Butterly patent iron, having their ends neatly
turned down, welded, and strongly secured to the topside frames. The
stringers are about 3 feet wide, and of good thickness, and the whole
extent of the upper deck is covered with iron plates, flush jointed, these
again carrying a strong timber planking. The main deck beams are of
plate-iron, having angle-irons at top and bottom in the usual way. The
stringers, which are wider than those of the upper deck, are scored
home to the outside plating and secured by double angle-irons to the
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skin and frame work. The lower deck beams are built similarly to
those of the main deck, having a stringer plate of still greater width.
The decks are three in number—upper, main, and orlop—the two former
running the whole length of the ship, and the last-mentioued extending
only forward and aft of the engines and boilers. On the main or fight-
ing deck the seamen employed on board will be berthed, while the lower
deck will afford accommodation for the officers, engineers, &c. "With
regard to the allocation of the internal space, it may be mentioned that
the engine room measures 30 feet in length by 46 feet wide between the
wing-passage bulkheads. In the forward part of the ship is a magazine
18 feet long, fitted up as is usual in vessels of this class. This magazine
is separated from the boilers by a coal space six feet wide, and a water
space two feet wide. Aft of the engines are the after magazines, one
on each side, separated by the passage of the screw shaft. Behind
these magazines again are spaces intended for the stowage of provisions,
midshipmen's and lieutenants' stores, paymaster's slops, &c. These
compartments, eight in number, are separated by water-tight bulkheads.
Between the engines and boilers there will be bunkers for shot and
shell, cables, and coals. The magazines are amply ventilated by means
of a fan, and a series of lead and copper pipes, the air being drawu from
the upper deck and distributed below through separators. As a further
means of giving ventilation to the different compartments between
decks, a series of brass scuttles or gratings are introduced into the bul-
warks. The upper deck presents one wide level expanse, surrounded
by bulwarks about 6 feet in height. With a view to prevent the ship
from being raked when stem on to an enemy, the portion of the bul-
warks next the stem is coated with 4-inch plates, and is thus converted
into an armour shield, from behind which a couple of guns can be effec-

tively worked. Near the stern are placed two towing bollards, by
means of which the ship will be enabled conveniently to take other
vessels in tow. At intervals along the bulwarks are inserted a series

of water scuttles, which will be of great service in freeing the deck from
water in the event of heavy seas being shipped.
The vessel is intended to be barque-rigged. There will be a topsail

and topgallantsail on one topmast, with trysails on the fore and main

;

and the mizzenmast will have a spanker and gaff-topsail. In connection
with the rigging we may mention that the channels and dead-eyes have
been placed inside the bulwarks, and strongly secured to the hull of the
ship. This, we believe, is a recent improvement, the effect of which
will be at once to afford protection to the shrouds, and to prevent the

channels from proving an encumbrance in the event of the vessel being
docked. The bowsprit is arranged so that it can be readily run in

should it be deemed desirable to drive the ship stem on against an
enemy's hull.

In the matter of propelling power the Osman Ghazy will be liberally

provided for. She is intended to be fitted with horizontal direct-acting

engines of 900 horse-power nominal. These will be supplied with steam
from six boilers, which are to be arranged three on each side of the
ship, occupying a space 58 feet long by about 32 feet in breadth. The
screw shaft measures about 100 feet in length by 17 inches in thickness

;

and the propeller—a four-bladed one— will have a diameter of 20 feet.

The armament of tbis splendid vessel, as at present contemplated, is

to consist of twenty 68-pounder 95-cwt. guns on the main deck, and
four 110-pounders on the upper deck—making a total of twenty-four
guns. We observe, however, that the main deck is pierced for 19 guns
on each side. The port holes are of small size. They will each be

closed with two thick plates, moving on hinges, one of which will be
lowered and the other raised by means of a tackle, when it is desired to

open the port.

From the above details it will be seen that the Osman Ghazy is a

vessel of the most solid and substantial construction. Her model and
structural arrangements speak well for the skill of her designers

;

while the workmanship displa3'ed throughout the vast hull does credit

to the craftsmen who have been employed in putting her together.

NAVAL AND MILITARY TELEGRAPHY.

An exposition of the system of telegraphy for the joint use of the arrnj'

and navy in combined military and naval operations, which has been

brought to its present state of perfection by a series of experiments

extending over some months, by Captain Frank Bolton, of the 12th

Regiment, and Commander Colomb, of Her Majesty's navy, has recently

taken place, under the inspection of the Lords of the Admiralty, and
was attended with the most perfect success. Their Lordships had left

Portsmouth in the afternoon in their yacht Enchantress, and anchored

for the night in Cowes Roads, the Pigmy paddlewheel steamer, Master
Commander Vine (fitted with sets of signalling apparatus), following

from Portsmouth and anchoring near the Admiralty yacht, according to

the arrangements announced in the Naval and Military Intelligence of

The Times of Saturday. The Pigmy thus became one point of commun-
ication, which may be termed the central, with the Lords of the Admir-
alty on board to watch and direct the proceedings. The Pigmy carries

2 c
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one of Captain Bolton's army field lime lights, and is also fitted with

the magneto-electric light of precisely the same nature as the one that

throws its powerful rays nightly across the Channel from Dungeness
Lighthouse. Commander Colomb was on board the Pigmy, and con-

ducted the signalling, under the direction of the Duke of Somerset and
his colleagues. The three out-lying signal points from the Pigmy were,

—the semaphore tower, in Portsmouth, Dockyard; Ash-down, in nearly

the centre of the Isle of Wight ; and St Catherine's hill, the high land
near Black Gang Chine, at the southern extremity of the island. At
the semaphore tower was one of Captain Bolton's army field lime lights

only, in charge of Captain Bolton and a corporal of Engineers. On
Ash-down was a similar instrument in charge of a couple of Engineers
or Sappers, and on St Catherine's was a similar instrument, with also a

magneto-electric apparatus, in charge of four Engineers.
The time appointed for the signalling to commence was 9 p.m., and

the initiaiive was to be taken on board the Pigmy. It was considerably

past that time, however, before the Pigmy made any sign to those in

the semaphore tower at Portsmouth, and it was evident that the Lords
of the Admiralty were either directing messages to St Catherine 's-hill

in the first instance, or there must be an intervening fog between the

signalling points undiscoverable from the semaphore at Portsmouth.
The former eventually proved to be the case. Captain Bolton, anxious
to discover the real cause, flashed his light in the direction of Ash-down,
and the "call" being at once answered, Captain Bolton flashed the
question as fast as the words could have been slowly spelt, " Have you
any fog there, or is there any visible round St Catherine's?" The
answer, flashed as quickly back, was, "Nothing that we can see." The
call signal from Portsmouth to Ash-down was made and answered and
these messages sent and received in 2 min. 30 sec. St Catherine's
station was next flashed into position out in the darkness, and told to

keep a "sharp look-out." At 10 p.m. the magneto-electric light on St
Catherine's. hill burst into view over Ryde, with all the brilliant inten-

sity of a summer noonday's blue sun, and "winked" out its message.
"Cowes has seen us

;
good night." Portsmouth, however, was anxious

to know what Cowes had said, and Captain Bolton, by a couple of flashes

from his diminutive apparatus, checked his powerful friend and agent
on St Catherine's-hill, and put the necessary question. Again the
wonderful light winked through the darkness, and, commencing its an-
swer, said, "They asked us if we could." At this point Captain Bolton
had to signal, " Wait," for Commander Colomb on board the Pigmy at
Cowes was calling attention with his magneto-electric light, and, on
being answered, sent the following message (having no official meaning)
to Vice-Admiral Sir Michael Seymour, at his residence in the dockyard,
from the Lords of the Admiralty, who were on board the Pigmy, then
from on board their yacht Enchantress :

—

" Semaphore tower, inquire of Sir Michael Seymour if the Channel
Fleet have coaled; ask also which boat won the race."

This message was sent from the semaphore tower to the residence
of Sir Michael Seymour, and an answer was sent across by the lime
light, that—
" The Channel Fleet have not all coaled yet. Admiral Elliot's boat

won the race."

Their Lordships now quitted the Pigmy for their own yacht, quite
satisfied with the experiments, and a parting, "Great success," again
winked by the magneto-electric of the Pigmy to the lime light on the
Portsmouth semaphore tower closed the proceedings, and the Pigmy
immediately weighed her anchor and returned to Portsmouth.

It will be understood at once from the hour at which the signalling
took place that only the night system of Captain Bolton and Commander
Colomb was put under trial by the Lords of the Admiralty, and this
course was taken for the reason that if difficulty in transmission existed
in one part of the system over the other it must he with the night rather
than the day system, from the fact that fogs—that great enemy to all

sight signals—are in greater force about the high lands of the Isle of
Wight by night than by day. The magneto-electric light and the lime
light may be shortly described as follows:—In the magneto-electric the
power that produces the light is resident in 120 permanent magnets, of
about 501b. each, ranged on the periphery of two large wheels, the latter

driven by steam power, which causes 160 soft iron cores surrounded by
coils of wire to rotate past the magnets. The small streams of electri-

city thus generated are collected together into oue stream, and b}' a
special piece of apparatus, termed a commutator, the alternate positive
and negative currents are all brought into one direction and conveyed
by a wire to the illuminating apparatus and " lamp," or " regulator."
The lime light is obtained from the ignition of a piece of lime, the

shape and thickness of a small cedar pencil, by submitting it to the
intense heat evolved by the compound flame of hydrogen and oxygen
gases in the proportion iu which they form water. The lime does not
burn, but simply becomes brilliantly illuminated without undergoing
any chemical change. This light is stated to be the most intense and
pure known, with the exception of the electric light, over which, how-
ever, it possesses the great advantages of being steady and continuous,
and its volume capable of being increased at pleasure. The cost of the

magneto-electric-apparatus is something like £2000 at present, hut it

can be produced more cheaply as it is brought into use, and its cost of
working is said to be comparatively trifling after it has been established.
The cost of Captain Bolton's lime light field apparatus, complete for
field service, and such as is now supplied by the War Department to
our Royal Engineers, is about £35. The lime light will leceive and
transmit signals with certainty to a distance of 23 miles. The range
of the magneto-electric is greater. The lime light is now supplied to
every ship in the Channel Fleet for night signalling, having superseded
all other signal lights, and especially those with coloured glasses. The
army and navy have thus already adopted the light officially to a cer-

tain extent, and it is with the object of its complete adoption throughout
both services that Commander Colomb and Captain Bolton have now
for some months past been employed upon these experiments to perfect
a set of signals which may be introduced as the signal code for the con-
joint use of the army and navy, and upon this part of their duties the
commission to be named by the War Department and the Admiralty
will immediately be formed and make a report. The entire system of
transmitting the signals by day and by night is available under all

circumstances, and is expressed by jets of steam, revolving shutters, a
collapsing cone or disc by day ; by oue bright light by night, and by a
fog horn or steam whistle in a fog. With these means the following
results have been already obtained:

—

1. Perfect communication by day has been established between St
Catherine's Down, Isle of Wight, and Her Majesty's steamer Pigmy,
with the shutters and jets of steam, the Pigmy being 10 miles off at
sea, at the rate of two signals in three minutes, including the trans-
mission of the signals from St Catherine's to the semaphore tower at
Portsmouth, an additional 16 miles.

2. Perfect communication by night between the same points, at a
seaward distance of 30 miles by the electric light, and a seaward dis-

tance of 22 miles with the lime light, at the average rate of one signal
per minute, the weather being ordinarily clear.

3. Fog signals by sound with common ships' fog horns, at a distance
of three to four miles, at the same rate of speed.
Messages of 12 signals have been sent from St Catherine's Down to

the Pigmy, and vice versa, at a distance of 17 miles seaward, in a gale of
wind, and transmitted to Portsmouth in eight minutes, including the
repetition at St Catherine's. On the night of the 18th ult. 200 signals
were sent between Portsmouth and St Catherine's Down in one hour.
The new code may be said to be based upon the Morse telegraph, the

short and long dashes in the printing of which are represented by Cap-
tain Bolton and Commander Colomb by the time the jets of steam, cone,

or disc, or shutters, are exhibited by day ; the time the light is flashed

in by night, and the duration of the sound emitted by the steam whistle
or fog horn in a fog. For exhibiting the light or cone on board ship,

Commander Colomb makes the duration of the signal dependent upon a
mechanical arrangement of his own invention, which leaves nothing to

the judgment alone of the signalman, and makes use only of numerals,
which are thus applicable to the present naval signal-books. In the
telegraphic corps of the Roj'al Engineers, Captain Bolton's arrangements
for fixed military stations, such as the semaphore tower at Portsmouth,
as the head-quarters for telegraphic communication with all the sur-

rounding fortifications, are independent of any signal-book, the operator

flashing each letter of a word from the point of his lime light as he sends
his message. It is evident, however, that this independent method
would not answer at sea, where the flagship must keep repeating a

message until answered by each ship in the squadron, and for this latter

necessity Commander Colomb's mechanical regulator expressly pro-

vides, making and repeating the signal independent of any skill on the

part of the seaman signalman.

MINERAL WEALTH OF THE UNITED KINGDOM.

In our last number (ante p. 165) we gave a short abstract of British

Mining in 1863 ; we are now, however, in possession of more complete

data, obtained from the " Mineral Statistics of the United Kingdom of

Great Britain and Ireland, for the year 1863," prepared by Mr Robert
Hunt, F.R.S., and from this work we extract the following summary.

Coal.—Of this, the most important mineral product, we obtained the

enormous quantity of 86,292,215 tons, being an increase of more than
4,500,000 tons upon the produce of 1862. Our exports of coal in the

three last years were as follows :—1861, 7,222,718 tons; 1862, 7,671,670

tons; 186;t, 7,529,311 tons. Hence it follows that there must have
been greatly increased energy in some branches of British manufacture
to account for this large consumption of coal. In 1862 it appears that

considerable quantities were stocked, especially in Lancashire and
other districts devoted to textile manufactures ; this does not seem to

have been the case last year, the whole being returned as " sold or

used."

The great extension of coal-mining is shown by the fact that, in 1853,

the number of collieries at work amounted to 2397 ; whereas, in 1863,
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the number had risen to 31S0. In the great northern coalfields of

Durham and Northumberland, we find the production of its collieries

has increased from 19,360,356 tons in 1862, to 22,154,146 tons in 1863.

At the same time, there has been a decrease of the quantities shipped

to foreign countries and sent coastwise to the extent of 418,163 tons
;

but the North Eastern Railway carried out of this coalfield 2,029,803

tons of coal and coke more than it transported in 1S62.

In the returns given of coal production, the quantities wasted in

"getting" and at the pit's mouth is not stated. It may be inferred

that this is very large when we find the coal-trade of the north giving

in their report the "duff and waste " from their own district as 500,000

tons. Taking this into consideration, it is evident that the rate at

which the exhaustion of our coal beds is now progressing cannot be

regarded as less than 90,000,000 tons per annum.
Iron.—The iron ore produce of the United Kingdom amounted to

9.08S,060 tons. Of this the Cleveland district, in the North Riding of

Yorkshire, produced 2,553,805 tons of argillaceous carbonate of iron

;

Scotland, 1,500,000 tons, principally of black band iron ore; while

Lancashire gave 658,643 tons, and Cumberland 690,974 tons of red

hematite. This iron ore, with about 50,000 tons imported, fed 597
blast furnaces, which yielded the following amounts of pig iron :

—

England, 2,451,211 tons; Wales, 898,829 tons; Scotland, 1,160,000
tons ; total, 4,510,040 tons. This was 566,571 tons more pig iron than
we made in 1862. This will account for the extra consumption of very
nearly 2,000,000 tons of coals.

Copper.—Our copper mines have, for some few years, exhibited a

regular falling off in their rate of production. Two hundred and
twenty-two copper mines, of which 190 are in Devonshire and Corn-
wall, gave 210,947 tons of copper ore, the money value of this being

£1,100,554. By smelting this ore we obtained 14,247 tons of fine

copper. In addition to this we imported from foreign and colonial

mines 26,336 tons of copper ore, which gave 4461 tons of metal, sold at

public sales; and 70,498 tons of copper ore, producing 17,509 tons of

copper, were sold by private contract. Of the foreign ore we imported
from Chili 25,966 tons, and 18,708 tons of regulus, while Cuba sent us
15.570 tons of ore, and 858 tons of regulus.

Trx.—We obtained from the tin mines of Cornwall and Devonshire
in the year 1863, a larger quantity of tin than in all probability was
ever before produced. The tin ore raised being 15,157 tons, which
gave 10,006 tons of white (metallic) tin. When we remember that the
tin mines of our western peninsula have been most industriously
worked for more than 3000 years, this return will convey some idea of

the continued richness of this stanniferous district, and of the enormous
value of the original deposit. We have recently been made acquainted
with some curious facts connected with the mode of occurrence of tin

in the "lode," or mineral vein. All the old tin mines were shallow
workings, and many mines were abandoned at comparatively small
depths when the miners "came to the yellows," by which they meant
copper ore. The "yellows," as the phrase was, "always cutting out
the tin." Dolcoath, and many other mines which were worked for tin,

passed gradually into copper mines, and were then prosecuted to great
depths for that metal. Passing, however, through the copper ore in the

lode, the miners have again come into rich deposits of tin. From
Dolcoath mine, at a depth of nearly 300 fathoms, the adventurers
obtained last year 1026 tons of tin ore, worth 69,741?. Many other
mines are exhibiting precisely the same conditions, and the belief that
the ores of the valuable metal tin occur only near the surface is

exploded. We imported, principally through Holland and from British

India, via Singapore, 2728 tons of tin and 559 tons of tin ore and regulus.

Lead.—The lead mines of these islands produced 91,283 tons of lead

ore, which yielded 68,220 tons of metallic lead, and 634,004 oz. of

silver. Our lead mines are more generally diffused than those of any
other metal, except iron—the counties producing the largest quantities

being,

—

Lead Ore. Lead. Silver.

Tons. Tons. Ounces.
Durham and Northumberland, 22,774 17,205 81,315
Yorkshire, 8,981 6,171 3,270
Denbighshire, 7,919 6,432 29,797
Cardiganshire, 7,131 5,661 58,846
Cumberland, 6,690 4,949 41,304
Cornwall, 6,259 4,270 206,312

There appears to be a regular order in the increase of the quantities
of silver contained in the ores of lead as we advance towards our
southern and western counties.

Zinc.—Of zinc ores

—

black-jack of the miners, blende of the mineralo-
gists—our mines produced 13,699 tons, which, on smelting, gave of
metallic zinc 3335 tons. Our zinc miners have, however, much difficulty

in competing with the mines producing the ores of zinc on the Continent.
Compared with those already named, our other mineral treasures are

unimportant.
Gold.—In the appendix to the Mineral Statistics we have a com-

plete list of all the mines and collieries of the United Kingdom, with

the names of the companies or proprietors working them. From this

list we learn that there are 23 mines dignified with the names of gold
mines in North Wales. We have, however, returns of gold from only
two of these, and the total quantity obtained is only 552 ounces, of the

value of 1747Z. In 1862 Vigra and Clogan alone produced 5299 oz. of

gold, of the value of 20,390?. These results, after all the excitement
about British gold mines which has been rife during the past four

3'ears, leading to the expenditure of very large sums of money upon the
hills of Merionethshire, should read a lesson to our eager adventurers.
The following tables place the whole question of the value of our

mining operations at once before the eye :

—

General Summary, op which Returns are given for 1863.

Minerals Quantity. Value.

Gold quartz, tons .

.

.

.

385 £1,500
Tin ore, tons .. .. 15,157 963,985
Copper ore, tons .. .. 210,947 1,100,654
Lead ore, tons .. .. 91,283 1,193,530
Silver ore, tons .. .. 88 5,703
Zinc ore, tons .. ... 12,941 29,968
Iron ore, tons .. .. 9,101,552 3,240,890
Pyrites, tons .

.

.. .. 95,376 62,035
AVolfram, tons .. .. 13 67
Uranium, cwts .. .. 3 23
Gossans, tons .. .. 4,424 4,576
Arsenic, tons .. .. 1,444 1,200
Coals (sold and used), tons .. 86,292,215 20,572,945
Earthy minerals, estimated at ..

—

1,975,000

Total value of the minerals produced in 1863, £29,151,976

Metals produced from British Minerals and Coals.

Quantity. Value.

Gold, ozs. .. .. .. 552 £1,747
Tin, tons . . . . . . 10,006 1,170,702
Copper, tons .. .. .. 14,247 1,409,608
Lead, tons .. .. .. 68,220 1,418,985
Silver, ozs. .. .. .. 634,004 174,351
Zinc, tons .. .. .. 3,835 90,889
Iron (pig), tons .. .. 4,510,040 11,275,100

Total value of the above .. .. 15,541,382
Estimated value of other metals .

.

250,000
Coals .. .. .. .. 20,572,945

Total value of the metals obtained and coals

produced in 1863 .. .. .. £36,364,327

ON THE MECHANICAL DRESSING OF ORES.

Having already considered some of the forms of machine for comminut-
ing ores, we have still another class of machine for the same purpose,
the object of which is to comminute the ore to a state of fine division
without pulverizing it to a powder. The machines to which we refer

are called stamps, and have been employed by miners for years, and
even centuries, and have been universally found satisfactory, for two
reasons ; firstly, because they get through a greater amount of work in

proportion to the power employed than any other machines ; and,
secondly, because they comminute the ore without reducing it too fine.

In considering these machines from a general point of view, we may
say the stamps are made of a heavy mass of cast-iron, placed at the base
of a lifter of wood or wrought-iron

;
and three or four of these being

placed together in one case form a battery or set ; and, when few in
number, may be worked by water-power, and when multiplied are
usually worked by powerful engines. In olden times stamping machines
were made very coarsely, and there were usually three heads in one
box ; but the heads were irregular in form, and consequently the stuff

was most unevenly broken up. In treating of stamping machines, we
will consider them under the following divisions :

—

1. The form of the stamp-head. 2. The lifter. 3. The means for

raising the lifter. 4. Kofer. 5. The frame in which the stamps are

fixed. 6. The mode of outlet for the stamped material. 7. The barrel

by which the stamp-heads are raised.

First, then, of the stamp-head. These should generally weigh from
one to one and a half ton for ordinary stuff, although where the rock is

very hard the weight must be increased to five and even six cwts. In
most cases the stamp-heads are of cast-iron, and eighteen to twenty
inches in length. The heads, as commonly made in the foundry of the

present day, are cast with a shank, by which the lifter may be very
readily attracted to the head.

Secondly, of the lifter, which was made invariably in olden times of

wood, deal, pinewood, or ash being generally preferred. This sort of

lifter is, however, now-a-days invariably made of iron. The weight of

the lifter is a matter for consideration ; an extra weight in the lifter
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certainly tends to give a more uniform blow, and for this reason iron

lifters would seem to be preferable. We must, however, allow that iron

lifters are liable to get thrown out of shape after some use. Wooden
lifters are generally considered preferable to iron ones, since they work
more evenly, and produce less friction. Some excellent examples of
wooden lifters may be seen at the Charleston United Mines.

Thirdly, as to raising the lifter, we find the head most effectually

performs its functions when raised from ten to twelve inches. The
lifting is effected by means of what is called a tongue, of which the best
are made of iron. One end of the tongue passes through a slot in the
side of the lifter, and is there fixed with wooden wedges, and the
whole kept tight by a wedge, binding the end of the tongue which has
passed through the lifter. The lifter must be retained in its position on
either side by braces. Now, on raising the lifter a rotatory motion is

necessarily given to it, which causes a great amount of friction, and to

avoid this numberless devices have been proposed ; one was to make a
hole in the lifter into which the cam raising it should fit ; snch an idea,

however, cannot be entertained, as the arrangement must so materially

weaken the lifter. Another proposal has been to raise the lifter by a
double cam, one arm passing on each side of the lifter. We cannot see,

however, that such a device can at all diminish the friction. The
question then arises, what are the best means of avoiding friction ?

We think, by adopting the following simple means, common on the
Continent, and sometimes Been in England, a great deal may be pre-
vented. The plan is to place between the bearing parts of the frame
and the lifter, long thin slips of wood, which, if kept well greased, will

act as slides. In the tin districts it is more usual to supply a guide
made of a triangular piece of iron fixed by screw bolts into the pieces
at the back of the brace up which the lifter slides. An Australian
form of stamps has lately been brought out as a great improvement.
Its peculiarities are, that both the lifter and head are of circular iron,

and its so-called advantages that a rotatory motion is given to the head
as the cam lifts it. For many reasons, and some of which we have
enumerated above, this motion is peculiarly objectionable, and we may
consign this machine without hesitation to the limbo of obscurity.
We now come to the kofer and frame, which we may truly say con-

stitute the most important parts of the stamps. The whole frame is

universally based on some good concrete, and is divided into partitions
by uprights. The kofer may be looked on as a box of wood of any con-
venient form, the most important part of which is the arrangement for
allowing the escape of the ore directly it is reduced to the proper state
of fineness, since, if kept in the kofer beyond that time, there must of
necessity be a loss in the finer particles of the ore. Now, the escape of
the ore is usually effected through a grating, of which there is one in
front of the kofer, and one at eacli end. As the stamp-head, after being
lifted, descends, a wave will be produced in the contents of the kofer,
which, in its passage, will carry through the grating the comminuted
particles. There are other forms of kofer, where the ore escapes over
the top of the box, but this form is used only when it is required to
stamp very fine. Sometimes the ore escapes through a slit in the
upper part of the kofer, which is termed "stamping in the flash." In
Hungary they have a very nice way of regulating these flash stamps,
by placing a little slip door between the slit and the stamp.head.
There is no part, be it remembered, of the stamping process which
requires such great care on the part of the agent, as the size of grating
through which he shall pass the stamped stuff. A great deal depends
on it, and experiments should be continually made to arrive at the
proper degree of fineness to which it is desirable to reduce any particu-
lar kind of ore.

We must now say a few words on the last division of our subject,
"The Barrel." It consists of a barrel of cast-iron, with holes in it for
the cams, and is cast with proper bearings to fit on plumber blocks. It
may be worked by water-power or steam. A stamp, to be working at
the greatest speed for perfect efficiency, should lift each head to make
from fifty to sixty blows per minute. The quantity of stuff stamped
must depend on its hardness, as also on the proportion of water
admitted. The number of labourers required to keep stamps in work
should be four men to every thirty-two heads. Iu some Cornish mines
there are from 30,000 to 36,000 tons of tinstuff stamped per twelve
months.—Prof. W. W. Smyth, Royal School of Mines, London.

ON ILLUMINATING GAS.

By Professor Henry Wurtz, op New York.

(From the American Gas Light Journal.}

Alt. kinds of illuminating gas, and, in fact, almost all the materials
used, or that can be used economically, as sources of artificial light, are
composed essentially of two only of the sixty or seventy known ele-
ments of matter. These two elements are carbon and hydrogen.
Carbon is that important element which forms the nucleus of every-
thing that has life; of the whole animal and vegetable kingdoms;

while hydrogen is the basis of the all pervading substance, water, an
indispensable ingredient of the food of all plants and animals.

Both these elements, carbon and hydrogen, when isolated from the

oxygen with which they are combined, are found to be susceptible of

the phenomenon called combustion, that is of combining again with the

oxygen of the air, with production of the apparition called fire. In the

case of hydrogen, however, when thus isolated, we find a gas which
burns with great heat but no light ; and in order to cause it to evolve

light also, some solid body, capable of being heated to whiteness with-

out change, must be introduced into its flame. Carbon is such a solid

body.
It has been found that if heat is applied to vegetable products in a

close vessel, from which the oxygen of the air is excluded, such as a gas

retort, it will cause a great part of the carbon and hydrogen to be

evolved in combination with each other, forming certain compounds not

pre-existent in the vegetable matter. The number of these compounds
is very great, and many of them have as yet not been discovered, or

isolated. Some of them burn With a brilliant light, others with little or

none. Some differ in their proportions of carbon and hydrogen, others

form classes precisely alike in these proportions. They are not all

gases, but many—in fact, by far the greater number of these yet known
—are, at the ordinary temperature, liquids ; and some of them are

solids.

It follows, therefore, necessarily, that the substances which pass off

from the gas retort separate themselves on cooling, at least approxi-

mately, into these three classes of products, the liquids and solids con-

densing together and forming tar, whilst the permanent gases and
vapours, incapable of condensation at the ordinary temperature, pass on

to the purifiers and gas holders.

Now were this separation a precise and absolute one, it would greatly

simplify the consideration of these complex phenomena ; but it happens
in reality that this separation is far from being absolute, the permanent
gases always carrying with them, in the form of vapour, and per-

tinaciously retaining, for a longer or shorter time, and in greater or less

quantity, according to circumstances, not only portions of the volatile

liquid products, but even of the solid ones.

In specifying these products by name, we shall be obliged to select

those only which possess the greatest interest and importance for us at

present, neglecting many which exist in but small quantity.

The permanently gaseous products which are incondensable into liquids

at any ordinary temperature, are

—

1. 2.

Acetylene, (in minute quantity,) Hydrogen,
Olefiant Gas, or Ethylene, Marsh Gas,

Carbonic Oxyd, &c.

Of these only those two in the first column burn with a bright flame,

the other three burning with pale blue flames, without light, though
giving great heat. Acetylene, olefiant gas, and marsh gas, are com-

posed of carbon and hydrogen, while carbonic oxyd is the form into

which the greater portion of the oxygen of the coal passes.

The most important products which, though gases at the temperature

of the retort, condense more or less perfectly, when cooled, into liquids,

are

—

1. 2.

Naphtha, Kyanole or Aniline,

Benzole, Creosote,

Toluole, Carbolic Acid,

etc. etc.

By naphtha is here designated the mixture of hydro-carbon liquids,

more volatile than benzole, which can be condensed from the gas by

cold.

The chief solid products are naphthaline, paranaphline, paraffin, &c.

As before stated, it is found that the permanent gases always carry

with them, into the gas-holders, in the form of vapour, portions of the

naphtha, benzole, aniline, &c. A portion of the naphthaline also—

a

substance which, though solid at the ordinary temperature, melts and

boils at the heat of boiling water— is retained in the form of vapour,

and, at times, even found deposited in portions of the gas mains most
remote from the works.

To avoid confusion, we shall hereafter speak of these vapours

collectively as naphtha vapours.
All these naphtha vapours, however, condense and separate on ex-

posure of the gas to a sufficient degree of cold ; and when it is further

stated that the presence of these substances greatly enhances the

illuminating power of the gas, the important influence of the extraneous

condition of atmospheric temperature on the gas manufacture at once

appears On the one hand it would appear desirable to so conduct the

operation as to produce gas richly impregnated with these highly

illuminating naphtha vapours ; but, on the other hand, the least reduc-

tion of temperature would not only diminish the lighting power of such

a gas, but would lead to condensations of liquids in the pipes and
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meters, producing flickeriugs, sudden extinctions. of the burners, &c.

It is considered far better to produce the largest possible proportion of

permanent light-giving gases, condensable into liquids by no ordinary

cold. The element of atmospheric temperature is so important that it

is customary to use in the winter season a mixture of materials different

from that used in the summer.

PATENT ANNULAR OVENS FOR THE CONTINUOUS
BURNING OF MINERALS, LIME, BRICKS, TILES, SALT-
GLAZE STONE WARE, POTTERY, &c.

Fp.iedrich Hoffmann, of Berlin, and A. Licht, of Dantzic.

Communicated by Humphrey Chamberlain, Esq.

(Illustrated bij Plate 317.)

The economy of .fuel is a subject now receiving much attention,

through the Veil-known fact of the rapid exhaustion of our coal

fields. We have, therefore, much pleasure in introducing to our

readers an invention which is realising such wonderful results in this

direction, that we trust it will stimulate others to give this matter
attention in the several branches of manufacture requiring large

supplies of fuel, and which at present is so wastefully employed.

The subject of our illustration is a kiln for burning pottery, bricks,

tiles, lime, cement, and roasting ores, &c, and is the patented inven-

tion of Messrs Friedrioli Hoffmann and A. Licht, who have appointed

the following gentlemen as their agents for its introduction in this

country :—Mr Thomason MacBride, 26 Osborne Terrace, Clapham
Road, London ; Mir John Craven & Mr H. Chamberlain, Wakefield,

Yorkshire.
The common system of brick burning is a well-known wasteful

expenditure of heat ; not only does much the larger portion of the

heat escape into the atmosphere without any useful effect beyond
slightly raising the temperature of the goods it has passed through

and amongst, but when it has raised them to the desired heat, and
the process of firing ceases, this large mass or store of heat, in some
cases several hundred tons of bricks at a white heat, is allowed to

cool down, and the whole product of a large combustion of fuel is

wasted.
This invention professes to economise, in this manufacture, two-

thirds of the fuel now consumed, but the working has proved a far

higher and more profitable result even than the above. We there-

fore deem it more prudent to lay before our readers the actual results

over a period of time of working one of these kilns, which informa-

tion has been obligingly supplied to us by E. S. Betts, Esq., who is

working one of the kilns at his Aylesford Pottery, near Maidstone,
constructed to deliver 15,000 bricks per day. This gentleman is

also erecting a second kiln at the same works, to deliver 40,000

bricks per day. We have received a daily statement of the con-

sumption of coals, and bricks delivered over four times of burning
this kiln round, or a delivery of nearly one million of bricks, which
we shall annex to this article.

Before proceeding with these details, we should explain the several

objects of this invention ; of which the first and most important is

the before mentioned economy of fuel. But to arrive at this there

must also be perfect combustion—hence absence of all smoke—which
will enable this kiln to be worked in populous districts aud towns
without subjecting such works to the Nuisance Acts. Another
point in its construction is to prevent as much as possible any loss of

neat by radiation through the walls or other parts of the structure
;

hence, when in full work, the supply of fuel required is only suffi-

cient to make up for what heat is lost by the draught through the
chimney, and radiation from its surfaces.

The draught is under perfect control, and by this means the heat
can be uniformly regulated, and raised or lowered to the desired
intensity.

The fuel employed is only small dust coal of little or no value in

the mining districts,—wood or turf,—which, when inserted into the
high heat of the burning chamber, at once evolves a large volume of

gas. The process being carried on in an annular chamber, divided
into 12 or any higher number of compartments, its action is continu-

ous. The air entering only at two adjoining chambers,—the one
open for filling with fresh bricks, and the other being disharged of

cool burnt bricks, ready for refilling the next day,—has to pass
round through one third or more of the annular ring, full of bricks

which have been burnt and are in a gradual state of cooling. First,

on its entrance, the air percolates through and amongst those nearly
cold ; and, as it progresses, it meets with those warmer, until it

arrives at the last burnt chamber, in which the bricks are at a white
glowing heat, or at as high a heat as the burning chambers in ad-
vance of it. The air is thus heated, and carries in its passage to the
burning chambers the store of caloric left behind by the narrow
travelling fire. The hot air now enters the burning chambers, or

No. 199.—Vol. XVII.

those to which fuel is being administered, and, mixing with the gas
floating amongst the goods, combustion takes place in immediate
contact with the articles to which it is desired to raise the tempera-
ture. We have still the same large store of heat, which must yet be
utilised ; therefore, on leaving the burning chambers, it passes on
through other chambers forming one third of the annular ring, which
is full of unburnt bricks in a gradual state of drying or heating,
ready for the insertion of fuel on arrival at the desired heat for sup-
porting perfect combustion. Those nearest to the burning chambers
are at a good red heat and ready for the admission of fuel, while
those farther ou are drying, and those last pouring out volumes of
steam to be carried off by the chimney. This last operation on the
old system requires some 40 or 50 per cent, of the fuel employed,
whilst under this invention it is done free of cost in both labour and
fuel.

The bricks burnt on this process are sounder and of better quality
than from ordinary kilns, which is only a natural result arising from
the gradual way in which they are deprived of what moisture they
contain, and heated up ready for burning, as well as the gradual
manner in which they are cooled down, never being subject to chills,

or any sudden transition of temperature.
The process of burning consists in the delivery, into some half

dozen of the 18 or 24 burning fireholes, of a small charge of fuel

(about 1 lb. of small dust coals) ; from the intense heat it is instantly

generated into gas, which, rising up amongst the bricks, and mixing
with the onward current of hot air, enters into combustion at all

sections of the chamber. After a space of from three to five minutes,
depending on the heat required, another section of some half dozen
fires are charged with fuel, and so on continually, every five minutes
feeding one section, and thus keeping up a constant supply of gas.

As the waste heat in its onward passage drys the bricks in advance
of the fires, they gradually heat up to a red glow, and until they
have arrived at this stage no fuel is inserted—thus the bricks dry
and heat with the surplus now wasted in our ordinary kilns at no
cost whatever.
The fire is gradually working its way round the annular chamber,

and by removing the burnt bricks and inserting fresh ones, its action

is continuous. A tall chimney is important, for on this depends the
rapidity of burning. The waste heat is not sufficient to support a
powerful draught without a good chimney, and as all the products to

be conveyed away are the heavy vapours from the drying bricks,

there must be sufficient draught to remove them rapidly, as only on
the absence of all vapours will the fire advance, and hence it regulates

the rapidity of burning. The kiln now under notice has a chimney,
91 feet high, which gives a powerful draught, and the result is, a
delivery of 16 chambers every 12 working days, instead of only one
chamber per day. With dry bricks the delivery would exceed the
above. With good draught, and constructed as perfectly as possible

to prevent loss of heat by radiation through the structure, the
economy is only the natural result of such a system of working,
which we think must be clear to all practical men.
For pottery purposes the fuel is encased in a fire-brick bag, or open

retort, from which alone the gas can flow without the possibility of

fuel coming in contact with the ware.
The greater economy effected in Mr Betts' kiln is no doubt ac-

counted for by the longer run for the draught, as it is composed of

16 instead of as formerly 12 chambers, showing that all the heat was
not absorbed in the latter number, and so convinced is Mr Bett, on
this point, that his new kiln for a daily delivery of 40,000 is to be
built of 20 chambers, and this will no doubt give further economy,
although the result of the 16 chambers under notice, leave very little

more to be desired. The arrangement for feeding the fires from above
enables the attendant to examine the working of the kiln at every
point, and so regulate the heat to the greatest nicety. This is an
advantage possessed by no other kiln, and is most important in prac-

tical work. The charging and emptying of the kiln is done at the

same time and without interruption to the working of the furnace.

Each day one chamber is emptied and another filled ; one is burnt,

and the remainder are undergoing the gradual process of cooling,

drying, and heating, ready for burning, hence a great saving of time,

and in consequence, a regular supply of goods can be depended upon.

The height of the burning chamber scarcely exceeds that which a

man can reach with his hands, and thus greatly facilitates the put-

ting in and taking out of the articles to be burned, as well as saving

injury to the goods from supporting a great weight, when at a very
high temperature.
Many of the kilns are working abroad, but we think the following

three extracts will be sufficient to show that the results there are

equally favourable with its working here.

(JPINIONS ON THE AnNULAK FOBNACES OP MESSES HOFFMANN & LlCHT.

1. Mr A. Turrschmidt, an authority in the construction of this class of

furnaces, states in his lectures on Annular Furnaces in the Polytechnic

2d
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Society, Berlin, February, 18G1 :—" When all the brick, lime, and
cement kilns and furnaces, for roasting the minerals, &c, have been
constructed on the principles of Messrs H. & L.'s Annular Furnaces, ir,

will be a matter of surprise that they have not been earlier introduced."

2.—Dr Bolley, one of the jurors of the International Exhibition, and Professor
Gladbach, of the Swiss Polytechnic School, in Zurich, state in their report

on the Annular Furnaces built in Horn, near the Lake of Constance :

—

11 We are convinced that by none of the former constructions of brick

kilns, such cheapness in erection, saving in time and fuel, great produc-
tion, compared with the Annular Furnaces of Messrs Hoffmann & Licht,

was attainable, and we doubt not that everywhere this important invention
may be advantageously introduced where a greater production is wanted."

3.—Mr Rasch, architect in Retime, Prussia, states in his report on his Annular
Furnace:—"As every new invention meets with difficulties by first

realizing it, I am happy to say that I was quite surprised to find the kiln

built after your design, answered its purpose directly at the first firing,

with complete success. Referring to the saving in fuel, I am happy to say
that the result quite exceeds my expectation. I want for burning one
thousand of bricks only 3 cwt., which shows a great saving compared
with the old furnaces, requiring for the same number of bricks 11 cwt.

of coals. I am convinced that your furnaces can be easily adapted for

the manufacture of china, poreclain, &c."

The annular form is adopted for these furnaces because it affords

the greatest solidity, but this can be varied to admit of local circum-
stances. Referring to the plate, fig. 1 is a vertical section through
the centre of the kiln, fig. 2 being a ground plan of the same ; figs. 3
and 4 details. The furnace or kiln consists of a circular channel, A, of

any section, which receives the objects to be fired, introduced
through doors, B, B, B, in the outside wall, or by apertures formed in
the top of the arch, when the structure is built in the ground.
Flues, c, c, c, lead from the bed of the furnace to the smoke chamber,
E, E, which surrounds the base of the chimney. The communication
can be cut oif when required by means of cast-iron bell-shaped
covers, F, P. An intercepting damper can be lowered in grooves
built into the walls of the furnace, G, G, immediately after each flue,

cepting damper—thus the furnace can be divided at any one of the
16 parts. For a better distinction, these compartments may be
numbered from 1 to 16, as shewn in the accompanying diagram,
of which two, Nos. 16 and 1, we will suppose are separated by
the intercepting damper. The objects to be burned may be bricks
or tiles, &c, and the fire in full operation—the doors leading to

the compartments 1 and 2 being open, No. 1 for filling it with
fresh goods, and No. 2 for taking out those already burnt. The
chambers, Nos. 3, 4, 5, and 6, which are all filled with burned goods,
are gradually cooling by the air entering through the doors of Nos. 1

and 2, and as it passes on through warmer and at last glowing ware,
it will result that the kiln fires are supplied with atmospheric air

almost as hot as the furnace itself. In chamber No. 7 the fire is

burning, and when its contents have reached the desired tempera-
ture, No. 8 will have arrived at such a degree from the absorption of

the waste heat, that the fuel introduced from the top is instantly
inflamed.
The compartments Nos. 9, 10, 11, 12, 13, 14, 15, and 16, will be

dried off, and heated one after another by the waste heat which
passes through and expends itself on the contents of these chambers,
and on its arrival in No. 16, meeting with the obstruction of the
large damper, it is conducted by the small flue, C, to the chimney,
with its temperature again so lowered that it will only just support
the draught. No. 1 being now filled again, the damper between 16
and 1 is lifted and lowered between 1 and 2. The bell damper
above the mouth of the flue No. 16 must be lowered, and that of

No. 1 lifted. The doorway, B, of No. 16 must then be closed, and
that of the compartment No. 3 opened ; the contents of whicb will

be sufficiently cooled to be taken out, while No. 2, which is empty,
can be filled again.

In this manner it is possible to burn bricks, lime, or pottery,

filling and emptying the furnaces at the same time without any
interruption.

We have also been kindly supplied by Mr Finlay, the Manager of

Mr Betts' works, with a comparative statement of the cost of burn-

ing their bricks by the old kilns, and by Hoffmann's patent.

Seclional Elevation.

c, so as to separate it at any distinct or equidistant compartment.
The fuel passes through apertures, H, H, H, which are constructed in

the arch, and falls through chaunels formed by the objects to be
burnt to a chamber in the bed of the furnace, from which a certain
number of small flues radiate to produce a free current from fire to

fire.

From practice it is found better to divide the kiln into 16 chambers,
to which there are 16 entries or doorways, B, also the same number
of Hues, c, communicating with the smoke chamber, and just as
many openings, G, in the arch for the reception of the large inter-

Old Kilns.

Labour in burning, Is 6d per 1000
Coals, 10 cwt. 2 qrs., 7s 10|d "
Loss by waste, 10 ton., Is Od

Patent Kilns.

Labour, 0s 6d per 1000
2 cwt., Is 6d "
Loss, Os Od *'

2s Od.IPs 4Jd
saving by Hoffmann's patent 8s 4£d per 1000.

The consumption of fuel is given in the following Table, and must
return a fair average, as it embraces four times of burning the kiln

round :

—
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Statement of Pour Times Burning Bound the Kiln, at
the aylesfoed pottery.

No. of Date. Coals No of Date. Coals

ISM. Consumed. Chamber. 1864. Consumed.
Tons. Cwt. Tons. Cwt

No. 1 May 26 1 10 No. 1 July O 1 1
tt .-> 29 1 8 it 2 3 1 3

" 3 tt 30 1 9 tt 3 tt 4 I 4
" 4 June 1 1 7 it 4 tt 5 1 4
" 5 tt 3 1 5 n 5 tt 6 1 4
" 6 tt 4 1

Oo tt 6 tt 6 1 4
" 7 tt 5 1

it 7 tt 7 1 3
" S tt 7 1 1 tt 8 tt S 1 3
" 9 tt S 1 2 " 9 tt 9 1 3
" 10 te 10 17 tt 10 tt 10 1 3
" 11 tt

11 1 o tt 11 tt 11 1 1

" 12 tt 12 1 S a 12 tt 11 1 3
" 13 a 13 1 6 tt 13 a 12 19
" 14 tt 14 1 9 " 14 tt 13 19
" 15 a 15 1 14 tt 15 tt 14 1 2
" 16 a 16 1 15 tt 16 tt 14 1 2

First time round—21 toos, 1 cwt.

of coals burnt, 245,000 bricks

delivered, or 1 cwt., 2 qrs.,

24 lbs. per 1000.

No. 1
2
3
4
5
6
7

8
9

10
11

12
13

14
15
16

June 17
" IS
*' 19
" 20
" 21
" 22
" 23
" 24
« 25
" 26
" 27
" 28
" 29
" 30

30
1July

12
17
S

16
17
13
11
13
4
IS
7
4
9

11
5

Third time round—17 tons, IS
cwt. of coals consumed, 245,000
bricks delivered, or 1 cwt., 1

(jr., 23 lbs. per 1000.

No.

Second time round— 23 tons, 5

cwt. of coals burnt, 245,000

bricks delivered, or 1 cwt. 3

qrs. 16 lbs. per 1000.

10
11

12
13
14
15
16

July 16
" 17
" 18
" 19
" 20
" 20
tt 21
" 22
" 23
" 24
" 25
" 26
" 27
" 28
" 29
" 30

1
1
1
1
1
1
1
1
1
1
1

1
1
1

18
IS

16

10
7

10
7
8
7
4
11
16
11

Fourth time of burning round

—

22 tons, 6 cwt. of coal con-
sumed, 245,000 bricks delivered,

or 1 cwt., 3 qrs., 8 lbs. per 1000.

Toted—S4tons, 10 cwt. of coals consumed, 9S0,000 bricks delivered,

averaging 1 cwt., 2 qrs., 25 lbs. per 1000 bricks.

(Signed) W. Finlay.
30th July, 1864.

The second time of burning round, 2 tons 4 cwt. more coal was
consumed than in the time previously, and the bricks were, with
this small addition, over fired. After this it was reduced to 17 tons

10 cwt., with the delivery of a good article. The fourth time round
the consumption is again increased, but this is caused by a large

portion of the bricks having been taken direct from the machines
into the kilns, without having been previously walled to dry them.

The average of 1 cwt. 2 qrs. 25 lb. of coal per 1000 bricks is so low,

in comparison with the previous consumption of 10J cwt., that we
could not publish it without the fact was borne out by the above
actual statistics. Other kilns on this system are giving a like success

in this country, but one is sufficient to enable us to explain the

invention by aid of our illustration, The cost of erecting the kiln

under notice was excessive, as it is lined throughout with hre-bricks,

which are quite unnecessary with this clay. The total cost was
.£1600, and to burn the same quantity of bricks it would require

eleven of the old kilns at these works, which cost £130 each, or

.£1430. This difference in cost is more than covered if the patent
kQn had not been lined with fire-bricks, making it less costly to con-

struct than our old kilns.

A kiln of this size, delivering 245,000 bricks per circuit, will burn
round 26 times per annum, and deliver upwards of 6 millions of bricks

a-year, which, at the above saving of 8s 4Jd per 1000 in labour and
fuel, amounts to £2512 103 on each year's work, a very handsome
profit, which must bring this invention into general use.

The kiln has been tested, with most satisfactory results, in burning
glazed pipes, lime, cement, &c. , &c.

The second annular valve chamber shown in our illustration, is a
recent improvement to enable machine made bricks to be taken

direct into the kilns, and there dried with only one removal. By
lifting the valve in this chamber at the end of the first or second
cooking chambers, it will be obvious that the air passing through it

will be dry and warm, or can be regulated to any desired tempera-
ture. This, again, can be made to pass into any chamber of the kiln
in which there are damp bricks, and, after working its way amongst
them, will escape thence by the smoke chamber valve to the chimney,
conveying with it the vapour collected in its transit amongst the
drying goods, and thus giving an extra drying power if required.

Humphrey Chamberlain.
September loth, 1S64.

RECENT PATENTS.

IMPROVEMENTS IN MOTIVE POWER ENGINES.

William Howe, Clay Cross.—Patent dated March 22, 1864.

This invention relates to a mode of relieving the ordinary slide

valve employed in steam and other motive power engine cylinders from
pressure, to any practical extent, without materially increasing the
rubbing surface ; and for this purpose it is proposed to apply two slide

valves placed back to Ijack, working over double ports, each set of ports
being only half the area required for any size of cylinder. Thus two
valve faces, with two sets of ports merging into one port, leading to

each end of the cylinder, would be adopted ; or the ports from the two
faces may pass forward separately into each end of the cylinder ; or the
two valves and ports from the same may be so arranged that a full

sized steam port may pass from one valve to one end of the cylinder,

and another full sized steam port from the other valve to the opposite
end of the cylinder, each valve face having one steam port, and one
eduction port.

On the back of each slide valve a cylindrical projection is proposed to

be cast ; these projections are intended to be halved into each other, and
accurately fitted. A recess is also turned on the outside of each pro-
jection, and an india rubber or metallic hoop is placed therein. The
frame in connection with the valve spindle may be made of wrought-
iron or other metal, and must be accurately bored to fit the cylindrical
projections, and enclose the india rubber or other hoop keeping it

securely in its place. It is not absolutely necessary to halve the pro-
jections on the backs of the valves together. They may be placed back
to back, with a plain butt joint allowing a little room between for ex-
pansion. Over the joint a thin metallic hoop may be placed, when an
india rubber or other flexible hoop' is used to prevent the same being
forced into the joint.

It is proposed to have a free passage or opening through the back of
the valves, in order to allow any leakage that may pass the india rubber
or other hoop, to escape into the exhaust pipe. This passage or open-
ing may be increased in size to such an extent that it would be totally

unnecessary to have an exhaust passage round the back of the steam
chest.

In such case, the exhaust steam would pass directly through the
valves, and out at the exhaust pipe, which may be situate on one side of

the steam chest. If requisite, a spiral, or other spring or springs, may
be placed inside the cylindrical projection on the back of the valves, for

the purpose of pressing them up to the faces of the cylinder, should they
at any time be driven therefrom by water, or compressed steam acting
against the valve faces ;. or a relieving valve may be fitted on to each
end of the cylinder to counteract such a consequence ; these relieving
valves may be fixed on the cylinder ends, or on branches cast on the
C3'linder for that purpose.

It will be seen that if the area of the projection on the back of the
valves were increased, the weight thereon may be decreased to any
extent. These projections on the back of the valves may be round,
square, or of any other shape, but round is preferred, on account of the
greater ease of filling up. A pair of valves might be cast in one, and
fitted accurately between the faces, which might be inclined a little to

insure tightness; or an adjustable wedge might be placed between the
two valves, instead of the cylindrical or other projection, to exclude the
steam entirely from the backs of the valves ; but the cylindrical projec-

tion is preferred, on account of its facility of adjusting itself to the valve
faces, when unequal expansion or contraction takes place in the metals
employed, as the entirely rigid form of valve would undoubtedly be
liable to expand more than the outer case, and consequently stick and
become immovable. The essential feature, therefore, of this inven-

tion consists in having duplex or double-valve faces opposite to each
other, and one or more valves placed to work back to back between the
same, and connected together, or otherwise arranged so as to relieve

them from the pressure of the steam, water, air, or gas acting on then-

backs.
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Fig. 1 of the accompanying engravings represents a longitudinal sec-

tion, taken through the centre of the steam chest, showing the back of
the valve and the flexible hoop also in section. Fig. 2 is a longitudinal

section, taken at right angles to fig. 1, through the steam chest and
ports, showing the valves, india rubber, and wrought iron or other me-
tallic hoop, also in section. Fig. 3 is a cross section, along the line,

a B, (fig. 1,) through the eduction port, and fig. 4 is a cross section along

Fig. 3. Fiu. 4.

the line, c d, (fig. 2,) through the steam ports.
a a are two slide valves placed hack to back, and encircled where they

join with an india rubber or other hoop, b, the whole being surrounded
by a wrought iron or other metallic frame, c, to which the valve spindle.
r>, is connected, e, e and e\ e

l are the steam ports leading to each end
of the cylinder, and connected together by the passages,/ f, and/ 1

,/
1

,

(fig. 1,) and shewn in cross section at'fig. 4. g g are the eduction
ports communicating with the exhaust pipe, h, by the passage, i (figs 1

and 3), and by the opening through the backs of the valves shewn in
figs. 2 and 3. k is the steam pipe arranged to admit the steam to each
end of the steam chest, as shown in fig. 2.

It is evident so long as the joint between the backs of the valves is
steam tight, the pressure on the backs of the valves will he reduced in
proportion to the area of the part encircled by the india rubber or other
hoop, 6. These valve faces may either be plain and flat, or circular, so
that the valves may reciprocate as a piston in a cylinder, or partially
revolve as a plug in a tap, the steam and eduction parts being cast to
suit circumstances.

IMPROVEMENTS IN JOINTS FOR PIPES AND HOLLOW
VESSELS.

William Hawthorn, Newcastle -on. Tyne.—Patent dated Feb. 10, 1864.

This invention relates to a peculiar self-closing or self-tightening joint
for closing the ends of pipes or tubes, or the mouths of hollow vessels
during the operation of testing the same under high pressure, whether

such pressure be obtained from steam, air, gases, or liquids, and is also

applicable in all cases where a perfectly tight joint is required under

very high pressures.

According to this invention it is proposed to employ a metal cap or

socket which is fitted on to the ends of the tube or vessel, the hollow in

the cap or socket being so formed that a flush joint will be obtained

inside, between the tube or vessel and the cap or socket. This joint is

rendered perfectly tight and self-closing, when internal pressure is applied,

by having a collar, ring, washer or ferrule of india-rubber, gutta percha,

leather, or other suitable elastic or flexible material, placed inside the

cap or socket, and extending some distance inside the tube or vessel, so

as to completely cover the junction between the end of the tube or vessel

and the cap or socket, and be pressed firmly against the joint when
pressure is applied internally ; so that the greater the pressure the

tighter will be the joint. If desired, when testing a tube the caps or

sockets may each have an opening made therein, and be provided with

suitable attachments for admitting the steam, water, or other testing

medium employed, and allowing it to escape when required.

Fig. 1 of the annexed engravings represents a side elevation of a

tube testing machine, illustrating the application of the improved joint

Fig. 1.

thereto ; and fig. 2 is a partial sectional plan of the same apparatus,

showing the peculiar construction of the improved joint. A is the pipe

or tube to be tested, which is placed at each end in the metal sockets,

b, b1
, screwed into the cross bars, c, c'. One of these cross bars, c 1

, is

made to slide along the side rods, d, d, so as to be capable of accommo-
dating various lengths of pipes or tubes, the adjustment being effected

by a screw spindle and hand wheel, as shown, or by any other

equivalent mechanical device. Each of the sockets, B, b 1

, is fitted

internally with an india-rubber, leather, gutta percha, or other flexible

or elastic ring or washer, e, which fits nicely into the inside diameter

of the pipe, a, as shown in fig. 2. The water or other fluid used for

testing is introduced through the small channel, a, and expands the

washer, e, close lound the joint, thereby making such joint perfectly

tight under any pressure which may be applied. The air contained in

the pipe is discharged by a small cock, f, fitted to one of the sockets,

and the pressure gauge (not shown in the drawings) may be fixed either

on to one of the sockets or on to the force pump employed.

IMPROVEMENTS IN PLOUGHS.

J. H. JonNsos, London.—Patent dated February 6, 1864.

This invention relates to reversible ploughs, that is to say, to that class

of ploughs which are provided with two sets of turn-furrows, shares, and
coulters, worked alternately, and consists of a peculiar construction,

arrangement, and combination of the various parts of such a plough,

whereby the most uneven and difficult ground can be readily culti-

vated.
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According to this invention, the beam of the plough is supported near

its front end in a vertically adjustable socket or bearing, carried by

guides on a fore axle, provided with a pair of small running wheels.

The height of this socket regulates the depth of furrow, and it is

adjusted to any desired elevation by a vertical screw spindle for that

purpose, the top of which may be provided with guiding rings for the

reins to pass through. Two coulters* the one directed upwards, and

the other downwards, are fitted with the beam in any well-known

manner; and behind these are fitted to suitable plough bodies, the

corresponding shares, turn-furrows, and other well-known parts con-

stituting that portion of a plough. There are thus two perfect ploughs

secured to one reversible beam, the turn-furrows being so arranged as

to turn the furrows, the one to the right, and the other to the left, thus

enabling the land to be ploughed "to and again." The draught chain

is attached to a hook, which runs loose along a semi-circular hoop or

bow, secured laterally to the beam a little in advance of the coulters,

and the chain thence passes over the fore axle, and has attached to its

front end a long slotted link, which runs freely along a metal bow.
Connected rigidly to the front end of the beam, and projecting laterally

from the side thereof, so that on the reversal or turning of the beam
before commencing the return or back furrow, the two bows or semi-

circular hoops will occupy a convenient position for the draught chain.

The apparatus employed for turning or reversing the plough, that is to

say, for bringing the upper ploughshare, coulter, and turn-furrow into

action, and taking the lower set of instruments out of action, consists of

a lever pivoted to the beam of the plough, and extending some distance

behind the rear part of the plough body. To the side of this lever is

hinged a small bent handle, which may be grasped simultaneously with
the handle of the lever, and this small bent handle is connected by a
rod with a spring catch secured to the fore part of the beam. This
catch takes with one or the other, as the case may be, of two notched
stop plates fitted or formed one on each extremity of the vertical slide,

before referred to, which regulates the height of the beam. So
long as the catch is in one of these notches, the plough is locked in a

certain position ; and in order to reverse or turn the beam and its

ploughs, it is requisite first to release the catch by pressing against the
small bent handle, after which the main lever is depressed, the plough
previously in aciion lifted from the ground, and the beam is then
reversed or turned by the attendant with the aid of the lever by a
lateral pressure, thus bringing the upper plough into action. The
catch, on being released, falls with the notch in the opposite stop plate,

and the implement is ready for making the return furrow.
The annexed engraving represents a side elevation of the improved

plough. Upon the beam, a, of the plough, supported by the wheels, it,

are fixed the two mould-boards and bodies, -b and b 1
, to which are

secured the two shares, c, c1
. Two coulters, d and d1

, are fixed in a
socket, e. at the proper height for the depth of furrow to be made. The
beam, which in the<lraw-ing is represented as composed of wrought-iron,
and of a rectangular section, is rounded at the front end in order to turn
in a socket, f, which forms a portion of the front gear of the plough.
This socket should be capable of being raised or lowered as required,
for which purpose the upper part of the socket is cast with a cross bar,
f 1

,
guided by the upright guide bars, e, which are fixed to the axle of

the wheels, p.. The screw, g, revolves in a collar in the upper part of
the guides, o, and works ina nut, /, which is connected to the cross
bar, f1

, by straps, or otherwise, so that on turning the screw one way
or the other by means of the rod, g\ the plough will be raised or
lowered. The top end of the screw is provided with rings, x, through
which the reins are passed. The draught chain, h, is connected at one
end to a book, 7j, on the ring, i, which is securely fixed to the side of
the beam, and so arranged that the hook may readily adjust itself in its

fresh position when the beam is reversed or turned round. The other
end of the draught chain terminates in a long slotted link, j, which
follows the contour of the how or arc, k, forming part of a socket, k,
securely fixed on the front end of the beam, t is the draught hook.
The socket, k, is placed at the desired angle, so that when the plough
is reversed or turned over, the long link, j, shall always occupy its pro-

per position on the bow or arc, k. The apparatus employed for turning
over or reversing the plough, consists of a lever handle, ii, working in

a centre at m, on the beam, A. To this lever is hinged a small bent
handle, n, to the tail, n, of which is connected one end of a rod, o, the
opposite end of which is jointed to a hinged stop, p. A spring, r, tends
to force this stop, p, into the notch, s, of one or other of the two pieces,

s, s
1

,
carried by the rising and falling cross bar, f'. When the plough

has arrived at the headland, it is necessary, in order to turn it, to press
against the small lever, n, so as to withdraw or release the hinged stop

p, from the notch in which it is maintained by the spring, r, and to

lower the handle, m, into the position shown by the dotted liaes in fig. 1.

On elevating the plough, and applying a slight lateral pressure or turn
thereto, the overhanging weight of the parts above the beam readily

admits of the reversal of the plough. The stop, p, is then engaged into

the opposite notch, and the plough is ready for making the return
furrow.

REPORT OF COMMISSIONERS OF PATENTS.
The Commissioners of Patents have issued their report for 1863, and
state that the number of applications for provisional protection, recorded
within the year 1863, was 3,309; the number of Patents passed thereon
was 2,094 ; the number of Specifications filed in pursuance thereof was
2.06S ; the number of applications lapsed or forfeited, the applicants
having neglected to proceed for their Patents within the six months of
provisional protection, was 1,215.

Four thousand Patents bear date between the 1st October, 1852, and
the 17th June, 1854, (being the first 4,000 passed under the provisions
of the Patent Law Amendment Act, 1852). The additional progressive
stamp duty of £50 was paid, at the end of the third year, on 1,186 of
that number, and 2,814 became void. The additional progressive stamp
duty of £100 was paid at the end of the seventh year, on 690 of the

1,183 Patents remaining in force at the end of the third year, and 796
became void. Consequently nearly 70 per cent, of the 4,000 Patents
became void at the end of the third year, and nearly 90 per cent, became
void at the end of the seventh year. The proportionate number of

Patents becoming void, by reason of nonpayment, continues nearly the
same to the present time.

All the provisional, complete, and final Specifications, filed in the

Office upon the Patents granted under the Act since 1852, have been
printed and published in continuation, with lithographic outline copies
of the drawings accompanying the same, according to the provisions of

the Act 16 &n Vict. c. 115.

The provisional Specifications filed in the Office and lapsed and for-

feited, have also been printed and published in continuation.
Printed certified copies of the Specifications filed in the Office, as

also certified copies of Patents, and of the Record Book ofAssignments
of Patents and Licences, with copies of such assignments and licences,

have been sent, in continuation, to the Office of the Director of Chan-
cery in Edinburgh, and the Enrolment Office of the Court of Chancery
in Dublin, pursuant to the Act of 1852, and the Act of 16 & 17 Vict.

c. 115.

The work of printing the Specifications of Patents under the old law,

13,561 in number, and dating from 1711 to 1852, was completed in

1858, and copies thereof are sold in the office at the cost of printing and
paper.

Abstracts or abridgments of Specifications, in classes and chronolo-
gically arranged, of all Specifications of Patents, from the earliest en-

rolled to the present time, are in course of preparation and publication.

The classes already published and on sale at the Office at prices cover-

ing the cost of printing and paper, are

—

1. Drain tiles and pipes.

2. Sewing and embroidering.

3. Manure.
4. Preservation of food.

5. Marine propulsion.

6. Manufacture of iron and steel.

7. Aids to locomotion.

8. Steam culture.

9. Watches, clocks, and other time-keepers.

10. Fire-arms, and other weapons, ammunition, and accoutrements.

11. Paper.—Part I. Manufacture of paper, pasteboard, and papier-

mache*.

-12. Paper.—Part II. Cutting, folding, and ornamenting; including

envelopes, cards, paper hangings, &c.

13. Typographic, lithographic, and plate printing.

14. Bleaching, dyeing, and printing fabrics and yarns.

15. Electricity and magnetism, their generation and applications.

16. Manufacture and applications of india-rubber, gutta-percha, &c.
including air, fire, and water proofing.

1-7. Production and application of gas.

18. Metals, and alloys.

19. Photography.
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20. AVeaving.

21. Ship building, repairing, sheathing, launching, &o.

22. Bricks and Tiles.

23. Plating or coating metals with metals.

24. Pottery ; and
25. Medicine, surgery, and dentistry.

The following are in course of preparation :

—

Preparation and combustion of fuel.

Steam engines.

Spinning.
Railway signals and communicating apparatus.

Music and musical instruments.

Railways.
Hydraulics.

Oils, animal, vegetable, and mineral.

Lace.
Ventilation.

Agricultural implements.

The salaries paid to the various officials amounted to -C6.874 ; whilst
the Attorney, and Solicitor General, and their clerks received £9,901 14s,

in the shape of fees for signing certificates of allowance, warrants, kc.

To the persons to whom compensations have been awarded £4,584 were
paid. The current and incidental expenses of the Office, including pay-
men's to law stationers for transcriptions, and to persons fur abridging
specifications, amounted to X'4,577. The stamp duties received as sub-
stitution of fees amounted to £110,313. The balance sheet shows that
the total receipts of the office were £112,198 18s lOd, and that there
was a surplus income of £43,968 18s lOd.

REVIEWS OF NEW BOOKS.

On the Economical Use of Fuel, and the Prevention op Smoke in
Domestic Fireplaces ; with Observations on the Patent Laws.
By Fred. Edwards, Jun. 8vo. Hardwick, London. 1864.

The Action op the Patent Laws in Promoting Invention. By C. D.
Abel, Consulting Engineer. 8vo Pamphlet. Loudon. 1864.

The Operation of the Patent Laws, with Suggestions for their
Better Administration. By A. V. Newton, Editor London Journal
of Arts. 8vo Pamphlet. London. 1864.

The Patent Laws. By Edmund A. Pontifex. A Letter to the Times
August 9, lfc>64.

Report of the Select Committee of the House op Commons as to the
Arrangements for a Patent Office, Library and Museum. Blue
Book. August, 1864.

The work, whose title is placed at the head of the preceding list, is

a very sensibly written, clear, and able resume of all that is worth notice
and has been from time to time invented or proposed for the improve-
ment of domestic fireplaces—confining the word to fireplaces for
warmth, and not for cooking. The author passes in review all the
army of patented house grates, kc. ; discusses in a lucid way the prin-
ciples that should guide every advance to perfection in such construc-
tions; discusses also the results arrived at by the Commissioners of the
Board of Health of 1856 ; and, finally, brings into a concluding chapter
of general deductions, his own deduced results. In this he decides
generally, and, we think, correctly—1. Of what material a grate should
be composed. 2. How the products of combustion should escape. 3.
What provision should be made for cheeking the escape of the heated air.

4. How air should be supplied to the fire. 5. How the heated products
escaping by the chimney should be utilized. 6. What conditions are
necessary for the proper action of a grate, or for a cure from smoke.
7. How coal should be supplied to the fire.

This is properly the end of Mr Edwards' subject ; and, had he there
ended his book, we should have not had one word to say of it but in
praise, as of a sensible, unpretending treatise upon a common-place but
very important subject.

In the progress of preparing his woik, however, Mr Edwards had
occasion to examine the specifications of no less than 517 patents for
various grates, fireplaces, &c. He found what apparently was quite a
novelty to him, though pretty well and universally known to those who
have attended to the working of the patent system,—that a very con-
siderable number of those patents had been wholly unproductive, and
that a large number of those taken out since the Amended Patent Law
of 1852 had been abandoned at the time of the second payment.
He points out, with no more than the usual common-place, how in-

jurious this waste of time, thought, and money must be to the inventors;
and he proceeds— " If the injurious effects did not extend beyond the

patentees themselves, the subject would not deserve perhaps much con-
sideration ; but there are others who are affected to au extent which
none can at present adequately conceive."

Who these other parties are we are wholly unable to make out from
the sequel of the argument, if argument that is worthy of being called

which jumps at once to the sweeping conclusion that because many
useless patents are taken out, the Patent Laws ought at once to be abro-

gated.

"The laivs of nature in these days should surely be at the free ser-

vice of mankind ; but there is this never-ceasing crop of deluded paten-
tees appl3'ing, or failing to apply those laws after their own fashion,

doing little or no good to themselves, obstructing others, obtaining
patents for things Which might lead one to suppose that the progress of
civilization proceeds about as gradually as the precession of the equi-
noxes or the gyration of the earth ou its axis, but answering one useful
purpose, and that only, viz.—by displaying, in the vast heap of almost
entire rubbish yearly accumulated at the Patent Office, unanswerable
proof to those disposed to receive an intelligent comprehension of the
matter, that our course hitherto has been wholly wrong; that it has
been injurious alike to the patentees and the public at large ; and that

we should now endeavour to proceed strongly in another direction."

The curious confusion of thought here, between the laws of nature
which are cot the subject of any patent, and hence must always, patent
or no patent, remain free to all, and the means of applying these laws,

or new applications of them, is curious enough.
Mr Edwards' complaints are in fact disposable of logically and at

once by a disjunctive syllogism. If a patent be for a thing really good,

the patentee is not injured, neither is the public, but the contrary. If

it be bad, the public is not injured; for even if it be obstructed by the

patent, it is only obstructed from the use of a thing, by the premises useless

and valueless.

As to the patentee himself, the humane care of him shown by the ob-

jectors to the Patent Laws, is, we fear, mainly dictated by the want of

other pegs to hang an argument upon ; but if he choose to injure himself,

even if the injury be real, we have no more business to interfere, by
abolishing the Patent Laws for the benefit of foolish inventors, than we
should be, in preventing the importation of opium because some men
destroy themselves by eating it. Such a piece of reasoning is exactly

on a par with teetotalism and its advocacy.
It will, indeed, says Mr Edwards, " be an admirable thing when, for

this obstructive system, there is substituted one that, by bringing the

suggestor and his improvements before the public without unnecessary
hindrance, will do whatever a truly practical scheme can do, to stimulate

improvements, and a disposition on the part of observers to comprehend
them." We should like much that this obscure and oracular sentence,

from which we fail to gather anything, had been translated into particu-

lars and the vernacular.

We should much wish to know from Mr Edwards, or any of the other

attackers of the Patent Laws, who, like Dr Percy, betray by the very
mode of their attacks, their own absolute ignorance of the working of

the system they oppose, how any system of stimulus, or encouragement,
or reward is possible, when once it has been granted that no man has
any property in an invention, for such is what this author means, if he

means anything.
" There are other matters," Mr Edwards, says " to which he has not

alluded, and which can be more properly dealt with by others. How a
Wheatstone or a Babbage should be recompensed he will not pretend

to say, but he entertains the fullest confidence that it would be far, nay,

infinitely (sic) better that such men should be rewarded by the State,

than that the present system of patents should be any longer continued."

The instances are undoubtedly unfortunate ones. Wheatstone, who
is a multitudinous patentee, and has made a fortune by his very success-

ful patents ; and Babbage who has had no patents, hut however great

as an inventor, has unhappily not brought his salient invention to com-
pletion, or to any practical end or use whatever, and has spent £17,000

of public, and £20,000 of his own money, in the now bootless pursuit.

What a confusion of thought and of terms all this shows on the

part of Patent Law levellers. Rewarded by the State ! Is not the

patentee now really rewarded by the State if he deserve a reward, and
does not the success or non-success of his patent, measure, as by an
automatic and infallible instrument, whether he deserve the reward or

not, and proportion the amount of the reward to the desert ? Let us
take Mr Edwards' pair of selected instances : suppose Wheatstone had
never had a patent—and assume the absurd hypothesis that without any
reward in view but one contingent on the tender mercies of the State (in

the House of Commons) and without any protection, he had yet devoted

his life to perfecting telegraphic communication—working at it for years,

along with a hundred other men, more or less independently doing the

same, all pressing on to this great goal— all making inventions, some
kept secret if they could, others brought forth, inevitably or by choice

—all borrowing more or less from each other, &c. ; who is, at the end
of twenty or thirty years, to unravel any one of the tangled skeins of

their conflicting web of claims, as to who is the public benefactor,
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and decide whether any and which of them is to receive the State

reward ?

Morse would come forward, Bain, Cook, a score of others, and affirm

that to their inventions Wheatstone had been indebted for his success.

More or less such can always be truly shown to have been the necessary

course of any successful invention— it rests upon the knowledge
divulged by antecedents in a greater or less degree.

The very notion of such a tribunal for rewarding inventors is absurd.

Now, take the other instance. Mr Babbage is a special inveDtor—he
produces a specific thing, a projected calculating machine, which, with-

out any protection, he offers to the public directly through the State.

Upon the faith in and of his high reputation as a man of science and an
inventor, and upon the well founded belief that his invention, if per-

fected, would be of great public benefit, the State advances him in suc-

cessive years money, to enable him to produce and perfect his invention,

to the extent of £17,000.
Is not this a State reward, though given by anticipation? yet the

upshot is that the State is not benefited, nor the inventor either ; and,

by circumstances which we need not here go into, Mr Babbage has not

been enabled after all to bring his invention to any practical value.

Tet we almost venture to affirm that, had Mr Babbage, in the year

1S23, in place of asking Government assistance, patented his invention,

though in very general terms only perhaps could he have done so, and

then wisely placed his interests in the patent in the hands of a business

like mechanical engineer, and given him his own counsel and abilities

in assisting such a practical man, to render concrete and complete his

invention, a very different result might have followed, and one in the

upshot far more satisfactory to Mr Babbage, and beneficial to the State,

than has been the actual history of the calculating machine.
Away with such ill-conceived and illogical rubbish. Either a man

has a right of property in invention, and if so, the law is bound to pro-

tect him therein ; or he has no such right, and if so, there is an end of

the right to the inventor to receive, or of the State to give, a reward for

invention, which belongs to no man, nor by the premises can belong to

any ; and the good accruing from which, therefore, the public have as

good a right to appropriate as they have sunshine and fine weather and
resulting fine crops.

We have printed in our last part a very able letter from Mr Edmund
A. Pontifex, of the Farringdon Copper Works, Shoe Lane, addressed to

the Times, on 9th August last, in which, with the knowledge possessed

by a man practically engaged in trade—dealing daily with inventions

and inventors in the course of that trade, and cognizant of how the

patent system works with them and with those in his own position—he

gives a very different view of the matter from those crudely brought
forward by men who, like Mr Edwards, know little or nothing of the

subject they venture to dogmatize upon ; for no man carl have any com-
petent knowledge upon it, who has not been directly engaged himself

with invention, with its protection, and with the working out in trade

of a patent.

The Times, evidently galled at the blow dealt, to this its present

favourite crotchet, attempts a reply in a leader of the very day on
which Mr Pontifex's letter was made public ; the bane must have its

antidote promptly.
We cannot forbear an extract or two, that may indicate the degree of

cogency of this rebutter, thus—" Mr Pontifex misapprehends the effect

of our remark that if patents were abolished the inventor would still

have his priority and his secret ; he could use his discovery, and, if

publicity were a necessary consequence of use, the public should not be

called upon to pay for what is in its nature incapable of appropriation."

So then property in invention depends upon whether it can be secreted

or not 1 If a man keeps his watch in his pocket so that no one can see

it, the watch is his ; but if he hangs it outside his coat, so that any one
may steal it, it ceases to be his property, would be quite as true. " The
inventor has still his priority and his secret." We should like to know
what the value of priority is, if invention be removed from the category
of property.

The analogy with copyright is too exact and cogent for the Times to

pass over, and we may easily discern from the following passage what
must logically soon follow to artists and authors, whenever, by the
abolition of the Patent Laws, the right of property in invention is

denied;— "This is the answer to the argument advanced by Mr Pon-
tifex, derived from the copyright of authors. It is quite true that the
author can no more claim protection as of right than the inventor can

;

there is no such thing as copyright at common law ; but it is evident
that many arguments may be advanced in favour of the expediency of
copyright in literature which are inapplicable to Patent Bight in arts.

It is, for example, a sound argument against the allowance of patents,

that the exclusive right given to a discoverer in April prevents a man
who makes the same discovery, by an independent process, in May, from
using his own invention. It takes away his natural freedom of carrying
out what he has innocently invented. This is a fact of constant occur-
rence in mechanics, but it would be ridiculous to suppose that it can
be paralleled in literature. No two men ever invented the same book,

and the copyright of one author cannot derogate from the rights of a
second. Whether, on the whole, the arguments in favour of copyright
are sound, may perhaps be doubted. If Mr Pontifex thinks them in-
valid, we shall not quarrel with him. It is no doubt true that the best
works of literature—those which possess an immortal value—were
written without the stimulus of copyright, and it is equally true that
copyright does directly produce some baneful effects. But on whatever
side the balance may incline on the question of copyright, it is clear
that the arguments in support of it differ entirely from those in support
of patents, and we are not driven, as Mr Pontifex supposes, to the con-
clusion that copyright must be abolished because we believe patents to
be unnecessary and inexpedient."
How completely here the writer ignores the middle ground between

literary copyright and inventors 7 patent right, that exists in the copy-
right of the Fine Arts and the protection of Design, and which latter

really unites in one category all things protectable by patent or by
copyright ! It unquestionably does appear a most extraordinary choice
of " sound argument " against patents, that " the exclusive right given
in April prevents the man who independently makes the same discovery
in May from using his own independent invention." The subsequent
invention may be an independent and a new invention, quo ad the in-

ventor of it, but he is but a second inventor, therefore, quo ad the public,

not an inventor at all; and as a "second inventor has no rights," so

the injury done to him is just equivalent to that inveighed against in

the classical line

—

" Pereant qui raea ante mini dixerunt."

But the Times continues:—" The defender of the Patent Laws will

often confess that through their agency inventions cost the public more,
but he contends, on the other hand, that without them no inventions at

all would be perfected. Unfortunately for him, reason and experience
alike discredit his argument. The instinct of economy is too strong in

man to require any inducement to call it into exercise. The principle

of least action is a law of morals no less than of physics. Every man
constantly endeavours, for his own convenience, to do his work with
the least labour, and the saving of labour is prompted by the immediate,
and not by the prospective reward. Those who look upon the existence

of Patent Laws as the necessary condition to an invention may be asked
whether there were no inventions before patents were so much as

dreamt of. The discoveries of printing and of gunpowder are two of
the most important facts of modern histbry ; but no exclusive rights

prompted or rewarded their inventors. In our own day, can it be said

that the hope of commercial profit promoted the discovery of the electric

telegraph?" And then it proceeds to point to Switzerland, which it

affirms to be quite a nursery of mechanical inventions, and which has
no Patent Laws at all. The facts are directly the contrary, however

—

no country in Europe is so sterile in invention as Switzerland. Its

trades in watches, bijouterie, and various small wares, neither need nor
admit of many inventions being brought to their aid. Their advance-
ment has depended on widely different circumstances, but which we
cannot here enter into. The "principle of least action in morals,"
however misty and doubtful an entity, does not touch more than the
very skirts of the question at issue.

But suppose it true. This principle may be a very efficient vis a tergo

to induce a man to invent ready and rapid short-cuts to His own ends
and aims, certain that this attained will be its own reward, whether
others adopt, after him, his plans, or they remain secret ; but how is

the principle of least action, to urge any man to invent, and take the

pains to bring to perfection, some invention that may be of the utmost
service to millions, but which does not concern himself, nor appertain

to his own calling, or labours, or wants.
' What shall induce a healthy man to devote years of labour to the
invention and perfecting, for example, of anew lithontriptic instrument?
He has not got stone in the bladder himself; and if he cannot protect
his invention by a patent, the little instrument will be made by hundreds
as soon as it is known to have become a great success in the surgeon's
hands who first employs it ; and made by others as well and as cheap as

by the originator. Who shall reward him ? Will public gratitude step

forth? Can the State? Knowing this beforehand, who would be the

fool to waste his time unthriftily for the benefit of his fellows, who
would let him starve in the end? If there be such a thing as this " prin-

ciple of least action," it would be operative in such cases only to cause

the inventor to take care that by the least action possible on his own
part, in the way of invention, he wasted as little as possible of his time

and substance. Nothing can well be more unhappy than the two ex-

amples of inventions of pre-patent times—printing and gunpowder.
Archaeologists and historians of discovery are now pretty well convinced
that neither of these was invented at all, in the only true sense of inven-

tion. Neither, was first invented in Europe, that is certain; but there

is every probability that neither was ever invented at all, i e., discovered

ab initio by a course of investigation of some sort, and brought up, by
experiment or otherwise, in the one set of hands to perfection. Gun-
powder was unquestionably an accidental result originally, in very
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remote times, iu Asia, and brought by Eastern monkish pilgrims into

Europe, (see note to Mallet's work on Artillery and its Materials). And
printing has been a bit-by-bit course of tentation and improvement,

coming from Asia likewise, where, no doubt, its origines, still traceable

in China, were also accidentally suggested, as by the impression of the

potter's hand outstretched upon a surface of clay, &c.
The true historic fact as to invention in its real sense, is that more

and more important inventions have been made during the last hundred
years, since Patent Law has been in force in Europe, than for a thou-

sand years preceding ; though this great result is due to many other

causes besides patents.

Certainly, also, nothing could have more fully laid bare the ignorance

as to matter of fact of the Times' writer, than his final assertion that

"it cannot be said that the hope of commercial profit promoted the dis-

covery of the electric telegraph."

Such hope, no doubt, did not influence Oersted's discovery of the

fundamental fact in nature, based on which all electric telegraphs have
been invented, and practically perfected. But Oersted proposed no
telegraph ; he was a discoverer, not an inventor. And it is notorious

that no invention of modern days has been so stimulated by the hope of

gain as the electric telegraph, and none has more amply rewarded those

who successfully invented methods and patented them. By the sale

of one such patent Mr Wheatstone received an independence for life.

The Report of the Select Committee on the Patent Offices, &c, of last

session, has been published by authority of Parliament, and we print

elsewhere an abstract of the report. The world of invention may con-

gratulate itself that there is some little better chance now of a library,

where they can read by daylight, being obtained, and that a little gleam
of further light has been afforded to the public, as to the nature, origin,

and aims, &c, of the so-called Patent Museum of Brompton ; and that

a few persons, whose opinions are entitled to weight, have boldly stated

the fact that such a museum as has been long strained for by the South
Kensington clique, to help their own jobbing and selfish purposes, is

not only unnecessary for the purposes of Patent Law or patentees, but
would be positively hurtful to both. Even Mr Edwards, who is so fond
of State patronage, seems quite alive to what is to come of a Patent
Museum at Brompton. "Should the present government," he says,
" have it in their intention to promote any such schemes as those alluded

to, the author will venture to express a hope that those schemes may
not be allowed to become an instrument in the hands of resolute men,
intent chiefly on their own advantage."
Of the remaining two pamphlets at the head of this paper, we would

add a few remarks.
Mr Abel's production is on the whole characterized by much good

sense, and the impress of a mind practically conversant with the work-
ing of Patent Law. After showing the fallacy of several of the arguments
in favour of the abrogation of the system, and the great disadvantages
that must arise from such, he proceeds to discuss some of the evils felt

in the existing state of things, and to propose some remedies for them
by a few alterations in the Patent Law, and others in the mode of its

administration. For these we must refer to the work itself. We can
only here state that Mr Abel's proposal, to try all Patent Lawsuits, by a
new and special court, with three judges conversant with applied sci-

ences, is one that we do not think could work well.

To one very singular proposal in Mr Abel's work we must take total

exception, and cannot avoid wonder that such a notion should have
emanated from a practical patent agent. After stating that patents are

now frequently taken out merely to establish fact of priority in inven-
tion—which is no doubt the case, though not frequently, we think—he

"It would seem very desirable that a system of registration for all
improvements or ideas which an inventor may think of minor impor-
tance should be instituted, whereby any one could, at a moderate cost
to defray expenses, deposit at the patent office a description of any new
idea, improvement, or invention that might not be deemed'worthy of a
patent, for the purpose of indisputably publishing the fact of priority in

such idea, and nothing more ; proper supervision being, however, exer-
cised, to ensure that the descriptions are sufficiently nerfect and clear."

-p. 17.

Does Mr Abel fancy that there would be " nothing more " when the
Cadmus' Teeth sown in this, not century, but millennium of registered

ideas and inventions, began to come into collision with the patented
or to be patented ideas and inventions ? But we think we may leave
this hopeful project to the unaided reflections of our readers.

Mr A. V. Newton's work is that of a well-informed, temperate man

;

and all that he says should come with the weight that belongs to

one long practically conversant with alt that relates to patents, paten-
tees, and patent law. In four well written chapters, he treats of

—

1. The reasons advanced for abolishing patents. In this he disposes
pretty fully of Sir Wru. Armstrong and Mr Win. Hawes, two of
the most strenuous, if not best informed of abolitionists.

2. Of the system of rewards proposed in substitution of patents. As

to the impracticability of this he agrees with us, and, we believe,

with every reflective person.

3. Our defective system of adjudication, and the remedy therefor.

4. Compulsory licences.

We commend the pamphlet itself to the attention of all interested in

these questions. Every patentee should become " made up " in this

controversy, and be prepared to do battle for what he may deem the
truth. It is not as yet easy to see what motive has induced the Times
to take up this crusade against patents, though we strongly suspect it

is not wholly free from the inspiration of Brompton
; for undoubtedly if

patents be abrogated, a great field will be opened for Cole & Co. to fill

and fatten on, by showing to Mr Bull, now that he has no longer patents

and specifications to enlighten him, how indispensable it is for his in-

tellectual and moral health that he should possess as a substitute a
"Conservatoire des Arts et metiers" at Brompton. Then will be the
time for using up the still-standing old Exhibition building. Fifty
acres or more of "Museum" may not then be deemed unfitting or too

big for this new bit of patronage of the "Science and Art Department."
—Ed.
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The Linen Trade, Ancient and Modern, Warder, 8vo, 18s, cloth.

CORRESPONDENCE.
We do not hold ourselves responsible for the views or statements of our

Correspondents.

The following communication, under the signature Y, has been
made to the Times, under date August 22. The subject has no doubt
a sort of Dryasdust curiosity about it, but seems sadly wanting in

practical value, if we are to judge by the far-fetched useful application

of the metallurgical entomology at the end, i.e., that it is possible a

rifle bullet might be found eaten by an in9ect, and so fly untruly.

Insects have queer appetites. Some of our readers may recollect that

in Thompson's Annals of Philosophy, many years ago, it was recorded as

experimentally certain, that spiders will eat sulphate of zinc in crystals.

EROSION OF LEAD BY INSECTS.

The erosioD of lead, and even of type metal, by certain species of

insects, is not generally known, and may be extremely mischievous.

Not long ago it attracted the attention of the French Academy of

Sciences, and several communications upon it have been published in

their proceedings, the Comptcs Eendus. Of these the following resume
may probably be acceptable to your readers.

Jn 18 i8 Marshal Vaillant exhibited to the Academy leaden bullets

brought back from the Crimea in some of which the larva? of insects

had excavated circular passages three or four millimetres in diameter,

and in others superficial grooves. Inquiry was made through the

Russian Ambassador, M. de Kisselef, whether similiar erosion had been

observed in Rusia. M. V. de Motschulsky replied that nothing of the

kind had been detected in the cartridges of the Russian army in the

Crimea, and that the insect which had caused the injury appeared to be

very rare in Russia, not having been discovered by Russian entomologists

in the Crimea. It is stated to be very common in England, Sweden,
and Germany, and to occur in the Jura in France. It attacks silver firs

and pines.

The insect which damaged the French cartridges was imported from

France in the wood of the cases in which they were packed. All the

excavated passages were originally circular in section, and those that

were semicircular in section, that is, superficially grooved, were only

segments of which the other half was in the contiguous surface of other

bullets or of the wood forming the sides of the cases. The passages

were always open at both ends. Excavation was effected by the man-
dibles of the insect, the apparatus consisting of a saw toothed and
cut like a file. The insects do Dot eat the lead, but simply bore it out

;

and it was observed that their remains after metamorphosis had been

carried downwards by the particles of the metal, reduced to powders,

and dispersed on the outside through the cracks in the bottom of the

packing-case. The perfect insects did not attack the lead, but died in
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the passages, even immediately after their complete metamorphosis, as

very often occurs -with insects in general.

In 1S33 Audouin exhibited to the Entomological Society of Paris

sheet lead from the roof of a building deeply grooved by insects. Iu

1S44 Desmarest mentioned erosions and perforations of sheet lead by a

species of Eostriche (B. Capucina), and illustrated the fact by cart-

ridges from the arsenal at Turin. Mr "Westwood, the well-known

British entomologist, has recorded observations by himself on the per-

foration of lead by insects. M. Bouteille, curator of the Museum of

Natural History at Grenoble, sent to the French Academy of Sciences,

from the collection under his charge, specimens of cartridges gnawed by

insects, which were found in situ, an 1 the following report upon the

subject was made by Marshal Vaillant, de Quatrefages, and Milne

Edwards :—The insect was Sirex giaas, a large hymenopterous species

which, in the larva state, lives in the interior of old trees or pieces of

wood, and which, after the completion of its metamorphosis, quits its

retreat for the purpose of reproduction. As previously stated, it cuts

its way bv its mandibles, gnawing the woody substance or other hard

bodies which it meets with in its course. Analogous perforations are

made by the mandibles of the Callidium sanguinev.m. The reporters

add:
; - If it is probable that it is always with their mandibles that coleop-

terous as well as hymenopterous insects thus attack lead or other hard

bodies, it is not well established that it is always the desire of liberty

which prompts them so to act. Indeed, in some cases, coleopterous

insects have been seen to gnaw the exterior of similar bodies."

Reference was made to a paper by Antonio Berti on the perforation of

leaden pipes by an insect named Apate humeralis.

Scheurer-Nestner, in 1861, communicated to the French Academy a

notice of the erosion by an insect of the sheet lead of a new sulphuric

acid chamber. The creature was caught in the act of escaping through

the lead, having been imprisoned between it and a wooden support.

Perhaps the most interesting and important case of insect erosion is

that of stereotype metal, which was communicated in 1843 by M. du

Boys to the Agricultural Society of Limoges. Specimens riddled with

holes were shown in illustration. It would be desirable to ascertain

whether similar mischief has been observed in this country.

From what has now been advanced, it is evident that in these days

of rifle matches the depredations of the sirax might occasion serious

annoyance. Even the superficial grooving of a bullet on one side might
canse the defeat of the best marksman in the world. It was hoped that

oar mortal remains when enclosed in a leaden coffin would at least be

protected from the access of air and of living creatures from without

;

but we now learn how illusive is that hope in the presence even of such

a contemptible insect as a sirax.

The reference to the papers in the Comptes Eendus are as follows:

—

T. 45, 1857, p. 360; t. 46, 185S, p. 1,211 ; t. 53, 1801, pp. 320, 518.

FLOATING DOCKS.
(To the Editor of the Practical Mechanics Journal.)

Sm,—Having noticed the many improvements on "Floating Docks"
since the first two large ones constructed in this country for the Spanish

Government, by an eminent London firm, and having the entire design-

ing and arranging of said docks, and as all forms hitherto proposed

seem to be mainly for lifting the ships out of the water, without any
i egaid being paid to the sailing qualities of dock, I send you a design,

which I will be happy' to see in your paper. I have formed the midship

Fig 1.

section similar to an ordinary sailing vessel, and to give the dock more
stability, have introduced twin box reels, or chambers running the

entire length of dock, in which I propose placing the screw shafting for

propelling dock; the basement, or part where the water is let in or

pumped out, for lowering or raising the dock, as the case may be, is at

No. I09.-Vol. XVII.

the bottom, arranged with strong box reel, bulkbeads, lattice girders,

&c. The air chambers, for permanently supporting dock when the

basement is full of water, is arranged above basement to the proper

height, as regards capacity, and at the middle of dock, is carried up to

the top or platform; and instead of the " side walls," as in all docks

hitherto constructed, I propose lattice girders ; the arch resting and
secured to centre wall-piece, and firmly secured to basement at both

ends, or more properly speaking to top of air chambers. By this ar-

rangement, a great deal of the top weight
is removed, which must tend to steady the

dock from the action of high winds, and
to facilitate transporting to a foreign sta-

tion, can be entirely removed, and again

easily fitted up. One end will be formed

with a bow or cutwater, and the other to

have a moveable caisson from rill of

dock, which floats out as the dock is sunk,

and then replaced. The basement can

be formed iu separate pontoons for removal for repairs, and both ends
pointed if desirable.—Yours truly,

Fig. 2.

lift-

:<- -io6ft—

13 Gladstone Street, St George's Road,
Southwark, 27th July, 1804.

John G. Wixton.

HARRIS' LEVER PROPELLER.

The object of this invention is to enable steamships or other vessels to

be propelled at a considerably higher rate of speed than has hitherto

been effected, or to propel them at ordinary rates of speed with a less

consumption of fuel.*

In order to propel a vessel through water by the application of power
contained in the vessel itself, the resistance of one portion of the water
to motion has to be taken advantage of, to overcome the resistance of

another portion to the motion of the vessel through it. The object is

not to move a quantity of water in the opposite direction to that in

which the vessel is required to move, but to act upon the water as a
fixed and immovable body, and so to apply the whole power to give

motion to the vessel. Thus it will be seen that a perfect propeller

would be one which, by its action, encounters so great a resistance

from the water, that the latter remaining unmoved, and the power
applied being sufficiently great, the ship in which the propeller is fixed

will be compelled to move through a certain space directly proportionate

to the power so applied.

The law of the resistance of water to a vessel or other body moving
through it, is that it increases as the square of the speed or velocity, so

that if a steamboat requires 10 horse-power to drive it at the rate of five

miles an hour, it will require 40 horse-power to make ten miles ; 160
horse-power to make twenty miles ; 360 horse-power to make thirty

miles, and so on.f It should, however, be recollected that a ship
driven at double the speed arrives at its destination in half the time, so

that although requiring four times the power practically, the power ex-
pended or cost of fuel is only doubled, in other words, the actual
expenditure of power in going a certain distance will increase in an
arithmetical and not in a geometrical progression.

Two kinds of propellers are at present in use—the " paddle " or
" side wheel," and the " screw." Certain objections to the paddle-
wheel are well known, namely, that the float-boards or paddles through
a part of the wheel's revolution act on the water in such a direction

that the power is misapplied and lost. That the action of the paddles is

necessarily near the surface of the water, where its power of resistance

is least. J That the effect of the returning paddles in that part of the
wheel out of the water on the air, acts to some extent iu retarding the
ship's motion. But, in addition to these, sources of loss of a different

character come into play when the paddle-wheel is applied to drive a

vessel at more than a very moderate rate- of speed. 1st. As the ship
moves it carries with it the wheel, consequently as the paddles arrive

at the position to act on the water in one direction, they are being
carried in the opposite direction as fast as the ship moves, so that the

effective velocity of the wheel's revolution is what remains after

* Harris' lever propeller has been patented in Great Britain by Sir J. H. John-
son, of 47 Lincoln's Inn Fields, and is described in our last part (ante pp. 155
and 15G).

t This law, although strictly true, is interfered with and modified to a certain
extent in practice. When the speed is very slow, the viscosity or tendency of the
particles of water to adhere together, increases the resistance

; but when the
speed is very great, the form of an ordinary ship causes it to rise, so that a larger
part of it being raised out of the water, the resistance is to that extent dimin-
ished.

t The reason of this is, that when a certain bulk of water is acted on near the
surface, it is free to move without much disturbance of the surrounding waters ;

but at a greater depth a much larger bulk has to he moved out of the way, and
hence the resistance is increased proportionately.

2 E
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deducting the speed of tbe ship ; or it may be otherwise considered that

the water is flowing in a rapid stream past the sides of the vessel, its

rapidity increasing with the speed of the vessel, the paddle-wheel then

has to overtake this stream, and it is only the additional velocity over

and above this which is effective. Supposing the rotatory velocity of

the paddle-wheel could be infinitely or greatly increased, this source of

loss would not be of practical importance ; but, in fact, a limit is soon

reached beyond which the velocity cannot be increased, and conse-

quently, at a high rate of speed the loss from this cause will become
very great. 2nd. The Dext objection may perhaps be best considered

in this way. Suppose a man in a small, light boat, with an ordinary

oar ; as he pulls the stem of the oar, the blade appears to move through

the water, but this is only (at least in a great measure) apparent ; in

fact he moves the boat, and if this is very fight, and the oar sufficiently

long and large, the water will be but little disturbed. Now suppose tbe

boat to be anchored, or the stem to be made fast to the shore, and let

the man proceed to row as before, since the boat cannot move, the effect

will evidently be that he will move the oar through the water, and the

whole of the power he applies will be employed in doing so. But
instead of supposing the boat so made immovable, put the man in a

large, heavy barge, and the effect will be the same ; the inertia of the

barge and resistance to its motion being greater than the power em-
ployed can overcome, this will be entirely consumed in moving the

water. In applying the foregoing considerations to the case of the

paddle-wheel, the law previously mentioned, according to which the

resistance of water increases as the square of the velocity of a body
moviug through it, must be kept in mind, it will then appear that the

paddles of a wheel driven at full speed may have sufficient hold upon
the water (so to speak), when the vessel is going a rate of (sa}') ten

miles au hour ; but if the speed should be increased to fifteen or twenty
miles an hour, the loss of power will become very great, and, indeed, a
speed may be soon arrived at when the increased resistance to the

vessel's motion will be greater than the paddles can overcome; and
whatever additional power the engines may have, will not help in in-

creasing the speed beyond this point.* Taking this source of loss in

conjunction with that preceding, a little consideration will show that

the speed attainable by means of a paddle-wheel propeller is very
limited, and that even this limit cannot be reached without incurring

great loss of power. This last class of objection also applies with equal

force to the screw propeller, which may be considered about equallj7 ill

adapted to propel a vessel at a high rate of speed. It has some draw-
backs peculiar to itself, such as its oblique action, and the great velocity

with which it requires to be driven. On the other hand, it is exempt
from some of the sources of loss to which the paddle-wheel is exposed.

I will now endeavour briefly to explain the principle upon which I con-

sider great advantages are to be obtained by the use of my contrivance,

called a lever-paddle, in place of the "side-wheel" or "screw-pro-

pellers." To do this, I will recur to the consideration of the man with
the oar, before mentioned. He was left in the large, heavy barge,

moving the water with the oar, but unable to produce any effect on the

barge. Suppose several other men put to assist him ; their united

strength will move the oar with greater ease through the water., but
still will not have the effect of moving the barge.t But now suppose
the length of the blade-end of the oar to be considerably increased,

make it, say double, or four times the length, the united strength of the

men being now applied as before, the blade-end when it moves must do
so with just so much increase of velocity, and the resistance of the

water to its motion will become four times or sixteen times as much as

before, and the same increased proportion of their power will be applied

to move the barge. If, at the same time, the area of the blade acting

on the water was increased. in the same proportion, i.e., doubled or

quadrupled, then the eflectivei resistance would become eight times or

sixty-four times as much as it vw as at first. J Here then we have the
principle of leverage, for as a small weight at the end of the long arm
of a lever can support or raise a much greater weight on the short arm,
so can the resistance of the lesser bulk of water opposed to the motion
of a paddle or the blade of an oar, be made to overcome the resistance

of tbe greater bulk to the motion of the vessel. Reference to the draw-
ings and explanations accompanying the specification of the patent, will

show how this principle is applied in the construction of the lever-

paddle.

John Harms.

* The loss of power thus shown to arise from the increase of the speed of a
vessel, will also occur if the resistance to its motion is increased in other ways;
as, for instance, in the case of a tug-boat, a large proportion of the power may be
wasted in only moving the water, although the speed may be inconsiderable.

+ As the additional men can move the oar with greater ease, they may do so
with an increased velocity ; but the supposition is that the slim-end of the oar is

moved in each case with the same velocity.

t And. again, if at the same time this longer and wider oar be made to act
deeper down in the water, its effect will be still further increased, because a
larger bulk of water would now oppose its motion.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

REMARKS ON THE BUILD AND EQUIPMENT OF PASSENGER STEAM
VESbELS.

By Me Geoege Barber, Shipwright Surveyor to the Board of Trade.

James Rodger, Esq., Vice-President in the chair.

December I, 1862.—On several occasions within the last two years I have been asked
by your secretary to read you a paper, and when lie renewed his request a few days
since, I felt that I should be guilty of an act of discourtesy if I were to refuse any
longer. I am as anxious as ever to do all in my power to further the objects of this
Association, but I caine to tlie determination some time ago, not to occupy again that
position among you which belongs more properly to those of you who are engaged in
the actual business of shipbuilding.

I may as well give you the reasons which induced me to come to such a determina-
tion. You will remember that, during your first session, I entered largely into the
discussions which took pl.ice upon the various papers that were read. If I had listened
to anything which I knew to be contrary to my teaching or experience I drew attention
to ir, and if I thought anything required further explanation I asked for it; I could
neither sit still nor leave this hail without trying to get the thing made perfectly clear.
Now, towards the close of the session, an impression somehow or other came into my
mind that my object in taking snch an active part in those discussions was likely to be
misunderstood, and that, instead of giving me credit for a desire to get at the truth, or
to gain knowledge, it might be thought that I had set myself the task, not of reading a
paper at every meeting, but of reading the author of the paper and this Association a
lecture.

Your secretary tells me that I have been labouring under a wrong impression, and
the gentlemen from whose opinions, on matters of theory and .practice, I had occasion
to diller, assure me that they were very glad I took the part which I did in the discus-
sions; so, when it was put to me in this way—that you would be glad if, instead of
reading a paper, I would just tell you how much of what comes under my own observa-
tion day by day, in going from ship to ship and from yard to yard, may be considered
an improvement upon what I saw when I came among you nearly three years ago,
and how much yet needs improvement, I made a sort of half-promise that I would come
here this evening, and that, if there were a few minutes to spare, I would, perhaps, say
something about the build and equipment of passenger steam ships.
And, before going further, let me say that it is not my desire or intention that any-

thing that I may say this evening should form part of the regular proceedings of this
Association. I see that there are present shipowners, shipbuilders, and shipmasters.
I may say something that will concern each of you, and I sin anxious to provoke such
a discussion upon the various topics to which I shall allude as shall lead to a really good
result. It is possible that I may only say to you collectively that which I have over and
over again said to many of you individually ; but still, I hope that we shall derive as
much profit from talking over matters that we already know a great deal about as we
should ifwe were to devote our time to the consideration of matters that we have yet
to learn.

Now, beginuing with the Hull of the ship, I think that the mo3t striking alteration,
and I may say improvement, that has been made in the construction of merchant steam
vessels within the last three years is the introduction, in many of our largo foreign-
going steamers, of iron upper decks. Tney add considerably to the strength of the
vessel, and a simple method has been discovered for preventing the cargo being damaged
by the condensed vapour of the holds. For the safety, or, at any rate, for the comfort
of those who have to work the vessels, I would prefer that where the deck is composed
of ordinary smooth plates, there should be a light sheathing of wood; but it is a
question whether, "if, instead of doing this, it would not be better to use the plates which
are rolled with checks, the checks being filled in with asphaltum or Portland cement;
for I have not heard that ai:y complaints have been made of the decks formed of this
description of plate.

I believe that the Iron which is now generally used for shipbuilding is of a much
better quality than that which was in use two or three years since. At that time it was
considered or said to be almost impossible to get, for ship use, the best description of
iron. The earnest and able articles which from time to time appeared in the various
mechanical and scientific journals had, however, the effect of directing special attention
to the subject. The experiments conducted by Lloyd's Surveyors, and the report of
those gentlemen to- the Committee, discovered and made notorious the fact that worth-
less, coarse-grained, badly integrated iron was then much in use ; and the recommenda-
tion witli which the report closed, that makers of that description of iron and ship-
builders should be ''warned of the discredit and mischievous results likely to fall on
them through the use of such material," together with the regulation, so promptly
issued, that the maker's name should be stamped in two places on every plate, frame,
and beam used in the construction of vessels intended for classification, had the effect of
arresting the progress of manufacture, for shipbuilding purposes, at any rate, of such
inferior material. At the same time, Mr Kirkaldy was conducting quietly, and with
great care and patience, a series of experiments, the results obtained from which, together
with the inferences deduced therefrom, have Biuce been published, and form a most
valuable book of reference. The numerous specimens of iron and steel upon which
those experiments were conducted, and which it should be remembered were not manu-
factured specially for the purpose of experiment but were selected promiscuously from
engineers' and merchants' stores, are here beautifully arranged before us. An examina-
tion of them will, to those of us especially who have made ourselves acquainted with
the tabulated results, be most interesting and instructive, and will prove, as conclu-
sively as did the larger specimens at the late International Exhibition, that, even for

shipbuilding purposes, iron of the very best quality can be now had from not a few of

the iron manufacturers of this country.
Neither "homogeneous meial " nor steel have yet been much used in shipbuilding.

It appears that corrosion takes place and progresses as rapidly upon these as upuii
common iron, and the advantages of comparative lightness and strength are, therefore,

not alone sufficient to ensure the adoption of either of these kinds of material for the
hull, although both have been found very suitable for masts and yards.

Shipbuilders are often blamed for not using the very best iron, but they are often
blamed unjustly. It is absurd and unreasonable for an owner to bind a builder to the
use of none other thau the very best material and the performance of the very best
workmanship, while, at the same time, he is fully aware that the price beyond which
he is not prepared to go is barely sufficient for the very worst material and the very
worst description of workmanship. If owners would bo a little more liberal both as to
price and to time, the result to themselves, to the builders, to the surveyors, and to the
public, would be far more satisfactory.

You will remember that some two years ago I impressed upon you the importance of
paying attention to the proper fitting of the butts in iron vessels, and I stated that I

believed the practice of Planing the Bott3, which obtained at some of the building
yards at foreign ports would, before long, be universally adopted by the iron ship-

builders of this country. I am glad to say that at one at least of the building yards on
the Clyde this improvement has been carried out. A short time since I was invited to
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examine, in the yard to which I refer, a large sailing ship which has just left the Clyde,
and I was struct with the beautiful appearance of the butts ; they fitted, or, to use a
more expressive term, though one not so well understood on the Clyde, they fayed
against each other most perfectly ; no "'bashing" of the butts and consequent punish-
ment or destruction of the fibre of the iron had been necessary, and I was assured that
the results of the introduction of the planing machine were so satisfactory, not only in
the production of such excellent work, but also in the saving of time and labour, that
another machine had been ordered for the same yard; and although "hand-made"
butts have now reached a degree of perfection which a few years ago would have been
considered wholly unnecessary, I feel persuaded that before long every builder on the
Clyde will adopt this improvement, and that we shall never again see in new vessels,

what I must admit is but rarely to be seen here— butts an eighth of an inch open, or
caulked up with ''slips."

It is also very gratifying to me to know that the suggestion which I made about the
Two Stuffing-boxes Aft has been acted upon, and I am, confident that the vessels so
fitted have an additional means of safety in the event of any accident happening to the
stem-tube or its stuffing-box.

I have had my attention directed to the danger attending the arrangement which is

sometimes carried out in ocean-going steamers, of^ allowing pipes connected with the
machinery to pass through the ship's sides in places where they caiuiot at all times be
examined. Some pipes pass through the coal-bunkers, and can therefore be but seldom
examined; by and bye, when the vessel is pitching and rolling in a heavy sea, the pipe,
which perhaps has been eaten nearly through at its juncture with the ship's side, gives
way. and before the defect can be remedied the coals have to be removed, while the
vessel is all the time hi danger of beiug filled. I am fully aware of the difficulties by
which engineers are surrounded when arranging the pipes and cocks in a vessel; but if,

in all cases such as I have described, a small rccess,were to be made in the bunker, just
large enough for a man to get to examine the pipe, very little coal space would be lost,

and an immense advantage in point of safety would be gained.
When I last addressed you I stated that I believed you would all agree with me in

thinking that an alteration of that section nf the " Merchant Shipping Act " which re-
ferred to Bclkrf.ads was absolutely necessary, and that, instead of requiring a
vessel to be divided by two bulkheads into three compartments, it should require such
a number of water-tight compartments, that, in the event of any one being injured, the
vessel might be kept afloat by the buoyant capacity of the remainder. I presume that
most, if not a'L of you are by this time aware, that, instead of such an amendment hav-
ing been made, the legislative interference with respect to bulkheads has been entirely
withdrawn. By the "Merchant Shipping Act Amendment Act, 1SG2," the 300th
section of the principal Act is repealed, and builders and owners are now at liberty to
decide for themselves the number, position, and thickness of bulkheads. In steam
vessels which will require to be surveyed for a passenger certificate, the surveyor will
not, as heretofore, exercise a supervision over the bulkheads,, shaft-tunnel, &c, but he
will have to satisfy himself that the vessel is sufficient—of sufficient strength and
efficiently equipped—for the service for which she is intended. I mention this to you
this evening because, from the questions which are being continually put to me by
builders, it appears that this alteration in the act is but imperfectly understood. It
seems to be thought that the news is too cood to be true, though many builders and
owners, who regard bulkheads as a means of safety, bave assured mo that all vessels
built by or for them shall be fitted with bulkheads and shaft-tunnel as efficiently as
heretofore; and I trust that this will be the practice generally.
Within the last twelve months three or more sailing vessels have been built at this

port of a combination of wood and iron, and one, if not two steam vessels of large size
are about to be constructed-on the same principle. Being a disciple of- the old wooden
school, though almost a convert to Iron, I very readily accepted the invitation of the
builder to " take a look through" the first of these that was built, and I confess that,

when I looked at the substantial teak bottom, the argument used by a master of one of

the mail packets which I surveyed at Liverpool came forcibly to my recollection. The
master was one of the old school; and the ship was one of the pood old school—built by
John Wood—with thick garboard strakes, or side keels, and filled in solid between the
timbers as high as ihe light water-line. When 1 had completed my survey, the master
said,

—"Now, sir, you have been through this ship, and you have been through that

new iron ship over yonder. You know what wood is, and you know what iron is, and I

appeal to you whether I am not right when I maintain that it is against reason and
common sense to suppose that what we hav_e under our fe..t—seven inches of bottom -

p'ank, fifteen inches of floor timber, and five inches of celling caulked water-tight—
twenty-seven inches of solid timber—is not better for a man to run at full speed on the

rocks with than three-quarters ofan inch of iron plate ?" I said,—" Undoubtedly you are

right, and I dare say you bave a much greater feeling of security in this ship than you
would have in the other; but yon must remember that iron vessels are not built to run

at full speed upon the rocks." I cannot conceal from you that I have serious doubts
respecting the efficiency of both the methods of carrying out these new principles of con-
struction which have been adopted at this port, vastly superior as they are to the method
which was first introduced; and,. I am disposed to believe that the theory of "iron to

iron, wood to wood, all one or ail the other," is correct; but, at the same time, I am
bound to admit that every detail of construction, and every argument that could be
Lrought against it, appears to have had the most careful consideration ; and I trust that

the vessels will not only answer satisfactorily the object for which more especially

they have been built, but that the expectations which the builders have formed respect-

ing their mode of construction will be realized.

One of your members whispered to me that he thought it very desirable that this

Association should conduct a series of experiments for the purpose of ascertaining the

best preservative for iron ships' bottoms. I have been thinking over the matter, and it

has struck me that if those members who have iron vessels trading to all parts of the
world, and to those parts especially where fouling and corrosion of an iron bottom take
place very rapidly, would give the results obtained from the use of the various composi-
tions to which they have given a fair trial, the information would be very valuable. So
many paints and varnishes and compositions come under my own observation, and I

hear so many different opinions expressed upon each, that I find it very difficult to

decide which is best. Parker's Imperial Black Varnish has gained an excellent

character; so has Peacock's Paint and M'Innes' Composition; the old fashioned red-

lead, provided it is good, sustains its reputation unsullied among Its many rivals; and
a coating cf tallow upon red-lead has been tried, as a preservative from fouling, and
found to answer weil. ' Mr Grantham proposes to protect the bo'toms of our iron men-
of-war by the ordinary metal- shearing attached to a sheating of wood, which is to be
secured to the bottom by a method which he has described; and although several objec-

tions have been raised against his plan, he is deserving of great credit for having made
ao important a matter the object of his attention and study. Before I quit this subject,

I would impress upon the owners who are present the importance of keeping the inside

as well as the outside of an iron ship well coated ; and not only those parts of the inside

which can be easily got at, but the peaks, engine and boiler spaces, and coal-bunkers
should be carefully scraped, dried* and coated as often as possible.

At yoor last meeting a long and interesting discussion took place upon Fore-
castles, and it seemed to be generally admitted that, as far as space is concerned,

forecastles are not what they should be. Now, I find that the sailors do not complain
so much about want of room; they will put up with the inconvenience of a smalt place,

and with the discomfort of an insufficiently lignted and badly ventilated forecastle, pro-

vided it is dry and tight ; and, from what I have myself seen, I know that they have often

just cause of complaint about leakage. If it be true that water finds its way into the
topgallant forecastles of large vessels through the butts of the deck planks, which yield
when the vessel pitches, it is a proof that such forecastles would be better if additionally
strengthened in a longitudinal direction; but I believe that a great deal of the leakage
complained of might be prevented by adopting the simple method of making a square
butt, say of two inches in length, to the fore-end of the foremost deck planks. I know
that this is done by many builders i they joggle the ends of the p'.anks into an inner
waterway, or into each other, and thereby get good wood for caulking and fastening-
luu many builders do no* do it; they allow the men to dub the ends of the planks away
to a sharp point, and then fit them against the main waterway or covering-board The
saving of time is the object; but it is a slovenly practice, and I defy those who permit
it to get either good caulking or good fastening at the ends of the planks, or to prevent
the sailors being subjected to the annoyance and discomfort of a leaky forecastle.

I have, on several occasions, been asked to give my opinion npon the rudders of new
vessels—whether they are of the proper form aud-of sufficient size ? It appears to me
that the most efficient form and area of rudder can only be determined by experiment •

but if any member here has studied the subject, and is aware of a rule that will admit
of general application, I hope he will put us in possession of his information.

I should like to see the practice of fitting rudder-pendants more generally adopted
Since I have been at this port some three or more cases of vessels having twisted or
broken their rudder-stocks have come under my observation, and I cannot see why every
coasting, as well as foreign-going steamer should not have the pendants fixed round
the stein, nor why, during the winter months especially, the precaution oi having them
shackled to the back of the rudder should not be taken.

I find that Mr Hall, in his most valuable paper, read to you on the 3d March last
directed your attention to masts, rigging, stearing-gear, and windlasses. An
excellent paper " On Sailmaking," has also been read to.you ; and I wijl therefore pass
on to the subject of Equipments.

I do not think that anything need be said about Anchors, as I never hear any
complaints made of their inefficiency. The common anchor, the anchors of Brown
Lennox, and Co., and the patent anchors of Trotman, Rodger, and Betteley & Millar*
have each their advocates ; and as they all do their work well, it is not at all necessary
to enter into the question of their respective merits.

It always occurs to me when I see a vessel launched at any of vour yards, and
"brought-up" by her Chain Cables, how necessary it is that before the cables are
stowed away in the lockers they should be, I will not say tested— because you will
reply that by the very act of launching they have been subjected to a more severe strain
than will ever be brought on them again—but that every link should be thoroughly
and minutely examined. I have, ou more than one occasion, seen one of, the cables
snapped asunder, and the vessel "brought up'' by the other. A new link is put into
the broken length, and the cables are hauled on board and stowed away; but who knows
whether the cable which did not break may not have beeeu permanently injured, and
may not give way at a time when it will be most needed? I certainly think that'after
cables have been subjected to such a sudden and severe strain as is brought upon them
in launching, every link should be most carefully examined ; audi may here state that
it has often been to me a matter of surprise that, although in my district there are
thirty building yards, from which more than seventy vessels are launched every year,
there is not in the whole district—whit I am sure would be found a great advantage to
this port alone

—

a Public Chain-tksting Machink.
I have never yet been able to get a satisfactory reply to the question, "How ought

the end of the chain cable to be secured In the locker ?" Some nien of experience con-
tend that the end should, be secured by a rope-lashing to an eye-bolt or beam at the
upper part of the locker, so that, if it' should be necessary, the lashing could be
immediately cut with an axe; while others, equally experienced, maintain that the
proper way is to secure the end to a strong shackle riveted on the keelson or strengthened
iloor plate.

Then, as to Hawse-Pipes,—how very few vessels have their hawse-pipes fitted in
a proper direction! Instead of stiveiug downwards, in the direction of the cable when
the ship is at anchor, they are more often fitted, for appearance sake, in such a direction
that the cable is subjected to almost as severe a nip as if it were led over the edge of an
anvil. I should like to see all large foreign-going vessels fitted with tipo hawse-pipes ou
each bow, so that, in a case of emergency, there would be no difficulty in getting out a
third anchor.
Some trials of patent Pumps have recently been made at Woolwich, and very excel-

lent results have been obtained; but for steam-ships, which generally are well provided
with the means of pumping out the holds, by either the maiu.or donkey engine, or by the
pumps attached to and worked by the steam winches, I think that hand pumps of the
description fitted to the Clyde-built vessels are sufficient. The only objection that I
have to them in coastii»g steamers is that, as they are flush with the deck, they are
very liable to be covered over by deck cargo ; and, on this account, I prefer those pumps
which have a cast iron chamber, standing eighteen or twenty-one inches above the deck
and which, at both the up and down stroke, discharge a large volume of water through
a nozzle cast on the side of the chamber. If in vessels which are divided into several
compartments, and which have a corresponding number of pumps, each standard were
to be made to fit into any socket, each brake into any standard, and each spear and box
into any brake and chamber, there would not then be 'that confusion, trouble, and loss of
time in riggiug the pumps which I have oft en Been, even though each set of gear may havo
had, when it was new, a distinguising number or mark- and although—to use the* argu-
ment which I hear so often repeated—"the pumps may never be wanted," it would be a
good thing if masters would make it a rule to have the pumps rigged at stated periods,
so that they may be able to see for themselves whether'or not, the working parts and
leathers are in an efficient condition. When leaden roses are used they should not be
placed directly upon the skin of the ship, as I have olten found the plates underneath,
and in the wake of them, eaten away by the action of the lead. This could be prevented
by securing the roses, to a thin seating of teak, which might be jammed between the
floors.

With regard to Boats I sometimes think that there is need of improvement Your
Clyde built vessels are noted for their speed and beauty, and it has often occurred to me
that in building your small boats you have been endeavouring to attain the same object;
for, in some cases, the boats are nearly "all ends and no middle." It cannot be that
the saving of material and labour is the object. Now, it is not at all necessary that small
boats should have such very fine lines. Speed must give way to buoyancy and stability,
and there is no reason why a good currying boat should not be also a good-looking boat.
Then as to boat-building, undoubtedly the strongest boats are those which are built of
two thicknesses of plank, worked in opposite diagonal directions; but I suppose that
this mode of construction is too expensive to be generally adopted, even for ships' life-

boats, and we must be content with the ordinary carvel or clincher-built boats. I am
not by any means an advocate for boats which have to be suspended at davits being
made excessively heavy, and if you will give me carefully selected and well-seasoned
material, and good fastening, I will not object to a little lighter scantling. I have seen
excellent boats built of yellow pine; but for boats that may have to take the beach,
rock-elm, or larch, or mahogany, is preferable, while tor vessels going to hot countries
it is desirable that the boats should be built of teak. In some new boats that I have
examined I have thought that the planks would have been none the worse if they had
been allowed a little longer time for seasoning; and it would be better to clinch the
points of the nails upon roves than to turn them upon the timbers and landings.
The following description of a life-boat is extracted from the Instructions issued by
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the Emigration Commissioners to the Surveyors appointed under the "Passengers

Act, 1S56:"—"The life-boat should be built whale-boat fashion, both ends alike, and the

ends, to a limited extent, should be inclosed and made air-tight. It should have a sheer

of about three-quarters of an inch to a foot, rising equally from amid-ships to the stem
and stern. It should be fitted along the sides, under the thwarts, with strong metal or

gutta-percha air-ii^ht tubes of about ten inches diameter, diminishing to seven or six

inches at the end cases, and of convenient lengths—say about two or three feet each

—

and properly cased in. Life lines should be fixed along the outsides of the boat, and six

life-belts for the crew should form part of its equipment." I may mention that the life-

boats of some large ocean-going passenger steamers are supplied with a binnacle and
compass, fixed under the after-thwart, and I think that this is an arrangement which
should be more generally carried out. Two water-breakers, the water in which ought
to be frequently changed, should form part of the equipment of every life-boat.

(To be continued.)

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOLLER EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REPORT.

The last Ordinary Monthly Meeting of the Executive Committee of this Associa-

tion was held at the Offices, 41 Corporation Street, Manchester, on Tuesday,
August 30, 1864, William Fairbairn, Esq,, C.E., F.RS., in the chair, when Mr L. E.
Fletcher, chief engineer, presented his Report, of which the following is an
abstract:

—

"During the last month '298 engines have been examined, and 516 boilers, 31 of

the latter being examined specially, and 2 of them tested with hydraulic pressure.

Of the boiler examination?, 440 have been external, 12 internal, and o'4 thorough,
In the boilers examined, 1C7 defects have been discovered, 2 of them being dan-
gerous.

EXPLOSIONS.

" For the present month the explosion of four boilers employed for steam pur-
poses, have to bo reported, by which 6 persons have been killed and 6 others
injured. Not one of these boilers was under the inspection of this Association

;

while two of them have been personally examined since their explosion.
" It may perhaps also he stated that another explosion, resulting in the death of

3 men, as well as inj ury to several others, happened at a gas works to the tar boiler

of a naphtha still. This boiler was heated by a fire underneath it, and in addition
— in order to liquify the tar at starting, so as to keep the bottom of the boiler from
burning— it was fitted with an internal coil of steam pipe. It had no outlet for the
gases or vapours evolved on the evaporation of the tar other than that through a
spiral worm, in which they were condensed, and which was of considerable length,

consisting of 14 coils. This worm was made of lead, and was connected to the
boiler by a length of cast iron pipe. This pipe became choked up with a deposit of
ammouiacal salts, which were foreign to the process of manufacture, and intro-

duced into the tar by accident The attendant observed that the naphtha ceased
to flow from the still, but, as it frequently came in plunges rather than in a regular
stream, he did not suspect that anything was wrong, and, not having any pressure
gauge to his boiler, had no means of knowing that the stoppage was not caused by
the insufficiency of his draught, which it appears was a poor one ; he therefore con-
tinued to charge his fire when he ought to have withdrawn it altogether, and the
boiler in consequence shortly burst asunder from accumulated pressure within it.

It is not customary, in stills of this character, to supply them with any safety valve
or pressure gauge, as considerable difficulty is met with in applying them, so that
their safety depends entirely on the freedom of the outlet for tho gases and
liquids. Since, however, this is apt to become clogged, and in one case at all

events, as in the present instance, has become hermetically sealed, it would appear
that it is an arrangement that deserves the most urgent re consideration.

Tajjular Statement of Explosions

From July 23rd, 1864, to August 26th, 1864, Inclusive.

Progressive
No. for 186-1.

Date. GRNCBAL DESCRIPTION OF BOILER.
Persons
Killed.

Persons
Injured.

Total.

23

21

•22

28

July 25

•' 80

Aug. ]6

" 18

Details not yet ascertained,

Cylindrical Ege-ended,
Externally-fired,

Vertical Multitubular,
Internally-Iired,

Total

3

1

2

D

1

5

S

2

7

6 ti 12

" No. 21 explosion took place at a colliery, and from the number of persons killed
and tho circumstances connected with it, excited a good deal of interest. I visited
the scene of the catastrophe soon after the explosion occurred, and since then the
proprietors of the works have kindly furnished me with a model of the exploded
boiler, as well as a plan of the works, with specimens of the plate, while I am also
furnished with a copy of the report made upon the explosion by the Government
Inspector of Mines for the district. These were not, however, received in suffi-

cient time to give them that consideration which they merit before the issue of
this report, and, therefore, further notice of this explosion is deferred to the next
opportunity.
"No. 23 explosion occurred at an engine builder's, and by it 2 persons were

killed and 5 others injured. The boiler was not under the inspection of this Asso-
ciation.

"The boiler was a new one, not having worked more than nine months. It was
of vertical tubular construction, with a self-contained internal furnace, the flames
passing upwards through the tubes and the water surrounding them. These tubes
at their upper end were attached to a cylindrical smoke box contained within the
boiler, and since the tube plate was below the water line, the tubes were entirely
immersed when the boiler was filled to the working level. The shell was cylindri-
cal, but not of one diameter throughout, being enlarged at the upper part so as to
admit of the introduction of the smoke box just referred to, and also to afford
more steam space, as well as a greater area of water surface. The larger cylindri-
cal portion at the top of the boiler was attached to the remainder of the shell by
means of a flat annular plate ; while a similar annular plate completed the connec-
tion between it and the smoke box on the top, the latter plate being stiffened with
four substantial gusset stays tying it to the outer shell. These flat annular plates

are particularly referred to since they are not very generally introduced in this
description of boiler, and it becomes worthy of consideration whether they had
any influence or not upon the cause of this explosion. None of tho plates were
flanged, angle irons being used throughout, and these not welded into entire rings,
but jump jointed. The extreme height of the boiler was 15 feet 7 inches, while
that up to the set-off at the enlargement for the steam space was 10 feet 3 inches,
and of the steam space itself 5 feet 4 inches. Tho diameter of the lower portion
of the shell was 4 feet 7 inches, and of the upper steam space 7 feet, while the
width of the lower flat annular plate was 15 inches, and that of the upper one 18
inches. Tho thickness of the cylindrical part of the steam chamber and smoke
box was seven-sixteenths of an inch, and the remainder three-eighths of an inch,
while that of the flat annular plates one-half of an inch. The tubes were 4 feet 9
inches in length, 1| inch in diameter, and 117 in number, while there were 4
vertical staybolts lh inch in diameter between the two tube plates.
"The boiler was fitted with two safety valves; there was also a glass water

gauge, a dial steam pressure gauge, &c. The rents in the boiler had all occurred
in the enlargement for the steam space at the top, the cylindrical portion of the
chamber being completely stripped off all the way round and rent, not only at two
or more of the vertical seams or rivets, but also at the circular one at the top as
well as at the bottom. This strip of plating was flattened out and blown away
from the boiler, while the other part of the shell held together, the lower flat
annular plate, however, being considerably bent downwards, and the upper one
slightly upwards, while many of the tubes were blown outwards, and the majority
drawn out of the tube plates. Notwithstanding this, however, the boiler retained
its vertical position, and was only displaced a few feet, and partially twisted
rouDd.
"On examining the boiler, the quality of the materials and workmanship were

both found very good, while there were no signs whatever that the boiler had been
allowed to run short of water, the smoke box and the upper part of the tubes being
quite sound, and coated with a thin film of scale.
"The manner in which the boiler had rent certainly appeared to result from

excessive pressure ; but, on the other hand, there is no evidence to show that the
safety valves had been tampered with, and no ordinary overloading would have
attained to the bursting pressure of this boiler, or anything approaching to it,

while the attendant stated, that the steam gauge indicated only the ordinary pres-
sure a few minutes before the explosion occurred, and that one of the safety valves
was blowing off at the time.
"With regard to the strength of the flat annular plates, these were uninjured in

themselves, except by the result of the explosion, and should they, by their deflec-
tion under steam, have thrown undue strain upon the cylindrical portion of the
shell to which they were attached, and thus have started the rent that ran round
the ring seam of rivets, yet it is difficult to see how this could have developed into
a rent at the vertical seams as well. Transverse scam-rending is by no means
uncommon, but it is not usual for it to affect the longitudinal seams. The science
of toiler-making is somewhat in arrears with regard to the strength of fiat plates
when firmly secured at the outer edges, especially when of irregular shape. It is
true that investigations have been made with regard to the strength of the flat
sides of locomotive fire boxes when stayed at regular distances, but these condi-
tions do not apply to all cases, and there is evidently room for further researches.
Doubtless the flat ends of internally-fired boilers are now amply secured by gusset
stays, but that has rather been arrived at by practice, and a desire to be on the
safe side, than by any clearly ascertained rule, so that it frequently becomes a
question, and one that causes a good deal of anxiety, as to whether a flat surface
in a boiler, at all out of the ordinary routine, is safe or not.
"Another view with regard to the cause of this explosion maybe touched on.

Supposing the water level to have been allowed to sink some distance below the
bottom of the tube plate, so that the upper part of the tubes had been laid bare,
and thus overheated, and that under these circumstances the water had been
suddenly lifted and dashed amongst the tubeB by priming or other cause, then, no
doubt a quantity of steam would have been rapidly generated. It is, however,
more than doubtful whether, with an open safety valve, and the engine running
at the time, as was stated to have been the case in the present instance, that such
a quantity of steam would have been so instantaneously generated as to attain to
the bursting pressure of the boiler in question, especially since the temperature of
the upper portion of the tubes, which were 4 feet 9 inches long, and 1| inch in
diameter, could not have been very high, as was shown by the fact of the coat of
scale remaining upon them as it had done. la addition to which, it is thought
that the number of vertical boilers which have safely worked for years with their
tubes partly immersed in steam, and partly in water, must prove that the idea of
their beiDg liable to generate an instantaneous and dangerous pressure of steam
is not borne out by experience."

ON SOME OF THE STRAINS OF SHIPS. By W. J. Macquorn Rankine,
C.E., LL.D., F.R.S.

Read before the British Association at Bath—Section G.

In previous scientific investigations respecting the strains which ships have to
bear, it has been usual to suppose the ship balanced on a point of rock, or sup-
ported at the ends on two rocks. The strains which would thus be produced are
far more severe than any which have to be borne by a ship afloat. The author
computes the most severe straining action which can act on a ship afloat, viz.,

that which takes place when she is supported amidships on a wave-crest, and dry
at the ends, and he finds that the bending action cannot exceed that due to the
weight of the ship with a leverage of l-2Uth of her length, and that the rocking
action cannot exceed about ]6-100ths of her weight. Applying those results to two
remarkably good examples of ships of 2680 tons displacement, one of iron and the
other of wood, described by Mr John Vernon in a paper read to the Institution of
Mechanical Engineers, in 1SG3, he finds the following values of the greatest stress
of different kinds exerted on the material of the ship:

—

In the Iron Ship—tension, 398 tons per square inch.
" " thrust, 2-35 " ' *.

c

t( " rocking stress, .. .. 0*975 " "

It follows that in the iron ship the factor of safety against bending is between 5
and 6—agreeing exactly with the best practice of engineers—and that there is a
great surplus of strength against rocking.

In the Wooden Ship—tension, 0*375 ton per square inch.
" " thrust, 0-293 " "

Here the factor of safety is between 10 and 15, which is also agreeable to good
practice in carpentry. As for the rocking action, the iron diagonal braces required
by Lloyd's rules would be sufficient to bear one-third of it only, leaving the rest to
be borne by the friction and adhesion at the seams of the planking.
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MONTHLY NOTES.

MARINE MEMORANDA.

Irov Shipbuilder on the Tyke.—Another large iron steamship, of over

3.0U0 tons, named the Ontario, is launched from Messrs Palmer Brothers

building-yard at Jarrow, on the Tvne, for the National Steam Navigation Com-

pany. She will be employed in the New York passenger and goods trade. Another

vessel of the same size "is building by Messrs Palmer at Jarrow for the National

S'eam Navigation Company, and they have other orders on band for the same

company. Messrs Palmer 'have other vessels on hand m their large yard on the

opposite" side of the water at Howden, and they are fitting out a large screw collier,

the Orwell, for the Lambton Coal Company, and a large screw, the Mermaid,

for the General Steam Navigation Company. Messrs Marshall Brothers have

on hand vessels for the Mediterranean and Calcutta trade, and are fitting out

several tug-steamers for the Thames and Liverpool. Messrs Leslie, of Heb-

bnm, are about to launch an iron screw steamer of 700 tons for the Leith

trade. They are fitting out a steamer of 500 tons for India, and an iron screw-

steamer for "Liverpool, and have on hand two large vessels for the Mediter-

ranean trade. Messrs C.Mitchell and Co., of Low Walker, have launched a

paddle-steamer for the New Zealand Government. This firm has also in

hand a paddle-steamer for Australia, a screw collier of 1,000 tons for the coal

trade between the Tyne and France, a screw of 1,100 tons for the Chili trade,

and three tugs for the Egyptian Government. Messrs Wigham, Richardson,

and Co., of the same place, are building a screw steamer, to be employed in the

London and Limerick goods and passenger trade ; two large steamers of 1,200

tons each; a paddle steamer and two iron barges for India. Messrs T. and W.
Smith, of Nr-rth Shields, are building two large screw-colliers. And in

addition to these Tyne firms, which are in full employment, there are several

smaller yards engaged building tug-steamers, and two new firms are about to

commence business on the same river as iron shipbuilders.

Steam Shtpbuildixg on the Clyde—Several points of interest may be

noted in connexion with Clvde shipbuilding. Messrs Scott and Co., of Carts-

dyke, have launched a paddle named the Battle, originally intended for the

passenger trade from Wemyss Bay, upon the opening of the new railway, but

subseqently sold for the blockade trade. The Battle is expected to steam at

the rate of 20 miles per hour. Messrs Aitken and Mansel, of Wbiteinch, have

launched a large paddle named the Vulture, 800 tons burden, and to be fitted

with oscillating engines of 200-horse power, by Messrs James Aitken and Co.,

Cranston-hill. Messrs Barclay, Curie, and Co., have launched from their

Stobcross yard a screw named the Argyle, 220ft. in length by 2Sft. beam, and

loift. depth. Her burden is about 850 tons, and she will be fitted by her

builders with geared engines of 125-borse power. She has .been built for

Messrs Cowan, and Co., of Edinburgh, and others. The same builders have

also lauuehed from the Whiteinch yard another fine screw, named the Dantsig,

222ft. long, 29ft. beam, and 15ft. deep. The burden of this steamer is about

900 tons, and she is being fitted by the builders with geated engines of 115-

horse power. She belongs to the Leith, Hull, and Hamburg Steampacket

Company, and is intended for their Leith and Baltic trade. The London and

Glasgow Engineering and Iron Shipbuilding Company has launched at Govan
an iron screw of 2,000 tons burden, named the Propontis, built for Messrs W.
H. and C. E. Dixon, of Liverpool, and intended for the Mediterranean trade.

The dimension of the Propontis are :—Length of keel and forerake, 312ft.

;

breadth, 36ft. ; and depth of hold, 25ft. This vessel, the first launched by the

company, will be propelled by a pair of geared engines of 300-horse power
nominal. Another steamer of the same kind as the Propontis is being built by

the company for the same owners. The company is also engaged on another

steamer of 800 tons, besides other work.

Trial Trip of Her Majesty's Shd? Scortiox.—The history of the cele-

brated rams El Tousson and El Monassir is well known, and their future

career, under the names of the Scorpion, and the W'jvern, will also be watched
with interest, the greater because of their former history. Both are now
national property. On the 8th nit. they were placed in the hands of Messrs
Laird Brothers, their builders, for completion. They had suffered some injury

from their long exposure in the open river, but Messrs Laird used great de-

spatch, and on Tuesday the Scorpion took the builders' trial trip. The Wyvern
will follow in a few weeks. The following description of the vessels (sister

ships) and their armament will be interesting:—Each has length on water-line,

224ft. ; beam, 42ft. 6in. ; depth, 20ft.; measurement, about 1,890 tons. Their
engines, also manufactured by Messrs Laird Brothers, are 350-horse power, on
the horizontal principle, with double piston rods. The cylinders are 56in. long,
with a 3ft. stroke. There are four distinct boilers, which may be used
separately or together, and 16 furnaces. The whole of the machinery is below
the water-line. The ordinary hull is of iron, of extra strength; over this is a
coating of lOin. of teak and armour-plates 4Jin. thick, nearly the whole length
of the side, but tapering in thickness at bow and stern. The stem curves out-
wards five feet below the water-line, and, being formed of massive wrought
iron, forms a ram of immense penetrating force. This prow, as regards the
propulsion of the vessel through the water, really forms part of the hull. The
stern i3 shaped with the view of protecting the screw propeller and glancing
off shots. The whole arrangements display a great combination of strength.
There are two turrets, the greater portion of which is below the main deck,
with two guns to each. These towers are built on a strong iron spindle fixed
to the vessel, and their enormous weight is supported by a number of roller

wheels. The plating of the turrets i3 oiin. thick. Each turret will be mount-
ed with two guns, each weighing 12 tons. The guns will be placed parallel to
each other, and only six men will be required to man them—three to each
gun. The accommodation for officers and crew is ample. There is a steering

apparatus on the main deck. The trial was conducted in private, but Messrs
Dinney and Hobbs, Admiralty Inspectors, were present. The Scorpion, with
200 tons of coal on board, drew 13ft. forward and 14ft. 9in. aft. Her steering

qualities were found to be admirable, and she made a complete circle in an
average time of five minutes. The -Government inspection is expected to take
place shortly. The following is the official report of ber achievements;—*' The
exact speed of the ship was tested by running between the Queen's Channel
Fairway buoy and the Victoria Channel Fairway buoy, a distance of 0-906 of a
knot. This was done first at full power, all four boilers being at work, and
afterwards at half power, with two of the boilers shut off. The result of the
trial at full power was as follow :—First run, 10'036 knots; second run, 10-945
knots ; mean of the two, 10490 knots. During these runs the engines made
from 69 to 70 revolutions, the pressure of steam being about 181b. to 201b.

The trial with two boilers gave the following results :—First run, 10'192

knots; second run, 9*292 knots; mean of the two runs, 9-745 knots; engines
making 59 to 60 revolutions, with 141b. to 151b. of steam." The starting gear
of the engines is worked by a small engine, instead of by hand, which gives

the engineers a great command over them. In reversing the plan was found
to work admirably.

MISCELLANEOUS.

Tunnel under Lake Michigan.—Amongst the leading engineering works
now being carried on in America, is the tunnel under part of Lake Michigan,

designed with the view of supplying the city of Chicago with water drawn
from a point which is two miles distant from the shore, where it will not be
affected by the discharge from the river, or other impurities from the lake shore.

During the summer of 1863, examinations were made along the whole line of

the contemplated work, by boring, at short intervals, to the depth proposed for

the tunnel, to ascertain the character of the material through which it would
pass, and various observations were made to test the quality of the water at the
proposed outer end and inlet for the tunnel, and to ascertain also the distance

from the shore to which the water of the river reached after certain most
marked discharges of the river into the lake. From the borings it was found
that the material through which the tunnel would be built was uniformly clay,

and apparently of a firm and even character ; and the observations concerning
the effect of the river on the lake, showed that, even when most marked, no
trace of its influence could he detected much more than a mile and a quarter

from the shore. The information obtained on these and various other points

was so satisfactory that the necessary drawings and specifications were at once
prepared, and tenders for the work were invited. After the contractors had
signed their agreements it was decided to change the manner of constructing

the land shaft, which was originally designed to be wholly of brick. The
change consisted in substituting three cast iron cylinders, each ten feet long,

essentially like the iron cylinders proposed for the outer lake shaft, in place of

the brickwork of the upper thirty feet of the shaft. This was done to facilitate

the sinking of the shaft, through the bed of quicksands overlying the clay, the

distance through the quicksands to the clay being about twenty-four feet. The
formal breaking of ground took place in last March, and the work has been in

progress since that time, with occasional interruptions. As was anticipated,

a good deal of difficulty has been experienced by the contractors in working
through the water and quicksands, but the difficulty has been much less with
the iron cylinders than it would have been with brickwork. The time fixed in

the contract for the completion of the work, is the first of November, 1865.
The tunnel will commence on the shore of Lake Michigan, near the city of

Chicago, and will extend two mites under the lake, in a straight line, at right

angles to the general direction of the shore. The bottom of the inside surface

of the east end of the tunnel will be sixty-six feet below the ordinary level of
the lake, and the bottom surface will descend uniformly at the rate of two feet

per mile to the west end of the tunnel. There are to be one land and two to

four lake shafts ; the land shaft at the west end, one lake shaft at the east end,
and the remaining lake shaft or shafts at intermediate points. The lake
shafts are to consist of cast iron cylinders and to be protected by hollow pen-
tagonal cribs. The tunnel will be nearly circular in form, and have an interior

width of five feet, and height of fi ve feet and two inches. The cribs are to be five-

sided, each outer side to be fifty-eight feet long. There is to be a central space
in each crib, in form similar to the outside, leaving the thickness between the

central space and outside of the crib twenty-five feet. The interior and ex-

terior sides of the cribs are to be perpendicular from their bottoms to their tops,

which are to be five feet above the ordinary surface of the lake ; hence, the
outermost crib is to be forty feet high. The height of the others will depend
upon their position. The outer crib is to have three openings through its sides,

one opening through each of the western and southern sides ; each opening to

be five feet high and four feet wide, and to be connected with the top of the

crib by a well four feet square. The most northern opening is to have its

bottom five feet above the bottom of the crib, the middle one eleven feet higher,

and the southern one eleven feet higher than the middle. Each opening is to

be furnished with an iron paddle gate, to be worked by means of an iron rod,

from the top of the crib. Each crib is to be provided with two gates, each two
feet high, and one and a half feet wide, placed five feet above the bottom of the

crib, and against the wall of the inside space. These gates will be used for

regulating the sinking of the cribs to their places, and will be worked by rods

from the top of the crib. Wrpught iron gratings to protect these grates will

be provided.

New Railway Act.—In the last session of Parliament, an act was passed

for facilitating the construction of railways. The object of this statute, which
contains 65 sections, is the making of branch and other lines, and deviations of

existing railways and of railways in course of construciion, and also the execu-

tion of new works connected with, or for, the purposes of existing lines. It is

declared that the object mentioned would be promoted if, where all landowners
and other parties beneficially interested consent to the making of a railway or
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the execution of a work, the persons desirous of making or executing the same
were enabled to obtain power to do so on complying with the conditions of a
general Act, without being obliged to procure a special Act. Provisional
contracts may be entered into for land ; a certificate is to be applied for, and
the Board of Trade is to consider the application. On an opposition by a rail-

way or canal company, all further proceedings to be had in Parliament. There
are various provisions to carry out the certificate when granted, and to comply
with the requirements of the Act. The proceedings, by way of report, are to

be laid before Parliament. This act will no doubt work usefully, but it is

rather late in the day to pass such a law.

Railway Working Expenses.—The total working expenses of the
railways of England and Wales in 1863 amounted to 12,659,618?, against
12,050,5811. in 1862 ; of the railways of Scotland to 1,617,201?, against
1,530,056?. in 1862; and of the railways of Ireland to 750,412?., against
697,772/. in 1862. The aggregate for the United Kingdom was thus
15,027,234?. in 1803, against 14,268,409?. in 1862. The length of lines at the
close of 1863 was 12,322 miles, and at close of 1862, 11,551 miles, showing
an increase of 771 miles.

Mineral Traffic on Railways The gross receipts of the railways of the

United Kingdom from mineral traffic—that is, from the carriage of coal, coke,
and minerals—amounted in 1861 to 5,194,193?. ; in 1862, to 4,957,406?. ; and
in 1863, to 5,419,667?. Of the amount earned under this head last year,

4,504,434?. was yielded by England and Wales, 885,080?. by Scotland, and
only 30,153?. by Ireland. The total quantity of coal, coke, and minerals
carried last year in England and Wales amounted to 55,613,641 tons, against
51,442,384 tons in 1862, and 51,617,741 tons in 1861; in Scotland, to

12,194,972 tons against 11,717,464 tons in 1862, and 11,766,609 tons in 1861

;

and in Ireland to 234,541 tons, against 216,016 tons in 1862, and 220,084 tons
in 1861.

Water fop. Paris.—The city of Paris is just about to undertake a gigantic
work, the supplying the city with pure water. To this end a reservoir, capable
of supplying 40,000 cubic feet of water every 21 hours is now being constructed
at Menilmontant, at an expense of 40,000,000f. The water is to be brought
from the Marne, and will at least be an improvement on the impute element
which the portcurs (Veau bring the inhabitants every day at ungodly hours,
making them pay heavily for. This will employ, too, a large number of work-
men, and reduce the list of the inhabitants of Paris now receiving alms.

The Railway through the Apennines.—The Corriere dell' Emilia of
Bologna says:—"On the evening of the 31st August there only remained ten
metres of the tunnel beneath the Apennines to be pierced. The passage, will,

therefore, be oompleted about the luth September, but from 30 to 40 days more
will be necessary to terminate the widening of the gallery and the masonry.
The works on the southern slope of the mountain are so far terminated that
the engineers of the company have been able to run down the incline in small
wagonB set in motion by their own weight. The line is expected to be ready
for examination by the government commission about the 15th October, and
to be opened about the 1st November. Tuscany will then be united not only to
Bologna but to Milan, Turin, Ac.

Breech-loading Rifles.—The Secretary of State for War is desirous of
receiving communications from gunmakers and others on the subject of the
best means of converting the Enfield rifle into a breech-loader, under the
following conditions:—1. Cost not to exceed 1?. per arm. 2. Shooting of the
converted arm not to be inferior to that of the unaltered arm. Descriptions of
methods proposed, accompanied by specimen arms, should be sent to the
Director of Ordnance, War-Office, Pall-mall, on or before the 20th of September.
These descriptions and specimens will then be considered by the Ordnance
Select Committee, who will select such of the plans as appear to them prima
facie promising. Six rifles will be delivered for conversion to each ot those
gentlemen whose plans have been selected as above. Tbey must be returned
altered within live weeks of the date upon which they are sent, accompanied
by 1,000 rounds of such ammunition (and to be ignited in such manner) as the
competitors think most suitable. A sum of 20?. will be paid to each of the
selected competitors, to cover the expense of converting the six rifles and of
the supply of ammunition required.

A New Gas Engine.—An improved gazomotcur, the invention of M. Belon,
has been successfully introduced at the paper factory of M. Anzin, near Paris,
and has been favourably reported upon by the Academy of Sciences. It is

stated that the machine possesses an economy equal to 00 or 70 per cent. It
consists of three principal parts—an air-pump, a smoke-consuming furnace, and
a motive cylinder. The furnace, when the engine is at work, remains closed,
unless at the orifice by which the air-pump opens on it, and the one by which
the heated air sets the cylinder in motion. It is so arranged that a quantity of
combustible matter, equal to that which it consumes, falls constantly into it.

A state of combustion is kept up by the air-pump. Part of the air passing
from this rushes into the furnace, the rest combines with the coal-gas, forming
thus a gaseous mixture, the volume of which is far greater than that of the air
previous to its introduction to the furnace. This mixed air acts on the piston
of the cylindrc motatr with a force proportionate to the increased volume
produced by the elevation of the temperature.

Improved Numbering or Paging Machine for New Zealand.—

A

beautifully-constructed numbering or paging machine has been completed by
Mr Wm. Hcrkless, the improver, Broad Close, Glasgow. It is intended for a
New Zealand firm, and is a piece of finished mechanism. The exposed por-
tions of the instrument are of polished brass and iron, and the stand being
correspondingly finished, it has a very elegant appearance. It occupies little
room, and is 5 ft. 6 in. in height. It may be shortly described as a triplicate
machine, having three sets of numbering digits cut on brass wheels. It can
notate from No. 1 to 99,099, and great attention has been paid to secure the

accurate ranging of the figures. By a simple mechanical contrivance it is made
to number on consecutively, or to mark only the odd or even numbers of a
series, or repeat the same number several times. The three sets of numbering
wheels mounted on one spindle, may be fixed at the distances desired, and
they may be wrought either singly for paging, or, with the addition ot the other
two sets, may be used for numbering cheques, &c. The machine can print
3000 impressions per hour, and is to be exhibited as a novelty at the Exhibition
in Dunedin, Otago, next year.

Paper and Cloth from Corn Husks,—The ruling high prices of paper
are having their legitimate effect of compelling the discovery of other and
cheaper material than the straw and rags now used. The National Intelli-

gencer speaks in the highest terms of the paper made from maize fibre.

Increasing consumption and advancing prices have been for years admonish-
ing paper-makers and the public of the necessity for new paper material.
Many substitutes have been tried. Straw, a cheap material, obtainable
in unlimited quantities, was made available for coarse papers ; but it has
has only met the demand in a very limited degree. A year ago, or more, some
specimens of paper, said to have been made from maize fibre, were exhibited at

the rooms of the Department of Agriculture, as the product of an experiment
conducted in Austria, under imperial patronage. It seems that the experi-
ments have been persevered in and extended. The Hon. Isaac Newton, the
Commissioner of Agriculture, has just received from Austria a package con-
taining the most remarkable results of the manufacture of Indian corn fibre.

It embraces paper apparently equal to the finest linen paper, and evidently
superior in point of durability. Some of it is thought to be a good substitute

for parchment. Specimens of coloured paper are remarkable for their evenness
and delicacy. Tissue paper, very light and transparent, is included; tracing and
drawing papers preferred by artists to those of English and French manufac-
ture; cigarette-paper, black and brown; flower paper, in beautiful colours, for

the making of artificial flowers ; silk paper of several qualities—in all, sixty

samples of paper, thick and thin, white and coloured, substantially useful and
delicately ornamental. They constitute a wonder of ingenuity, and illustrate

the power of invention to create new forms from common materials, and the
utility of patient effort in developing the perfection of skill in industry. Nor
is this all. Bleached and unbleached crash, of several kinds, are exhibited,

from the same material, the fibre of corn husks (the outer covering of the ear,

called in the Southern States shucks). But perhaps the most successful result

in heavy fabrics is oil-cloth for floors, of which two different colours are shown,
loth apparently of superior durability. The process of paper-making has
been for several years in development. The shipping and weaving of maize
fibre was commenced late in 1862. Both processes have been patented in

Austria and other European countries. These results have been attained

under the direction of Dr Chevalier Auer de Welsback, Director of the
Imperial Printing Establishment at Vienna and Superintendent of the Impe-
rial Paper Mills at Schidegeirauhl, Austria. All portions of the husk are

converted into paper-stuff, spinning-stuff, or husk-meal, which is mixed with
common flour. Nineteen per cent, of paper fibre, 10 of spinning material, and
11 of feed-stuff are obtained, together making 40 per cent., leaving a refuse of

60 per cent., much of it fine fibre and gluten, which may yet be filtered and
utilized. Nor does the invention, even in its infancy, lack the important
element of profit. An expenditure of 273,740 florins in the manufacture
yielded a gross return of 379,000 florins, and a net profit of 105,280 florins,

exclusive of rent and use of capital employed. Moie particular information

may be gathered in the Department of Agriculture. We have never seen more
beautiful or firmer, smoother or tougher paper, of every variety, from the
coarsest to the finest, than the specimens referred to above, made of corn
shucks; indeed they excel any we have ever seen from cotton or linen.

—

Nciv
York Herald.

Armstrong and Whitworth. - The competition between the Armstrong
and Whitworth 70-pouuder and 12-pounder field guns is still going ou at Shoe-
buryness; but another phase will soon be shown by the competition between
similiar guns on board the Excellent. Besides these 70-pounders there are two
of the guns lately altered from breech-loading 70-pounders into muzzle-loaders,

and now called 64-pounders, on board her, one rifled upon Sir W. Armstrong's
three-grooved shunt plan, and another with three flat grooves, similar to those
advocated by Captain Palliser, whose success with chilled shot has been so

great as to induce the opinion that such cheap projectiles will probably be
adopted into the servioe. As the Armstrong and Whitworth 70-pounders are

being tried on board the gunnery ship as to their fitness for naval guns, and in

another trial, as already stated, different grooving is being tested in two 64-

pounders, we can scarcely understand why 70-pounders or 64 pounders, of

which there are large numbers ready, have not been rifled upon the Scott,

French, and Lancaster plans, and tried at the same time. The three last guns
all possess some special feature, and as they have all given good results in

target-firing at Shoeburyness, no time should be lost in a further test, on
board ship. The navy wants rifled guns, and the small expenditure necessary
for a complete and satisfactory trial would be amply repaid by the certainty of

possessing a reliable naval gun. Doubtless the Admiralty are alive to the
importance of quickly aiming our ships with rifled ordn; nee, but whether
Palliser's chilled shot, case-hardened wrought-iron or steel is used, the

projectiles will be found to load easily under all circumstances, without the
necessity for iron bearers and other nice, appliances, which would be of little

value in fighting in a sea way.

—

Army and Nary Gazette.

Royal School of Naval Architecture, South Kensington.—The
Committee of Council on Education, having appointed Dr Woolley as In-

spector and Director of studies, and Mr C. Merrineld as Principal, have named
as Vice Principal, Mr Parkiss, the Senior Wrangler and First Smith's Prizeman

in the present year.
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PRICES CURRENT
OP

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING SEPTEMBER 28, 1864.

(Compiled expressly for tlie Practical Mechanic's Journal.)

1st week. 2nd -week. 3d week. 4th week.

IRON. £ s. d. £ s. d £ s. a £ s. D.

Bars, 4c, British, per tun 7 15 7 15 7 15 7 15

Nail Rods, 9 10 9 10 9 10 9 10
Hoop 10 10 10 10 10 10 10 10

Sheets 11 10 11 10 11 10 11 10

Pir, No. 1, Wales 4 10 4 10 4 10 4 10

Bars, Staffordshire, 9 10 9 10 9 10 9 10

Rails. 7 5 7 5 7 5 7 5

Piz, No. 1, Scotch, best qaaL 1/ to 3/ higher 310 310 310 310
Swedish Bars 12 2 6 12 2 G 12 2 6 12 3 6

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 13 15 13 15 13 15 13

In faggots, !7 10 17 10 17 10 17 10
Spelter, ingot, 24 10 24 10 24 10 24 10
Zinc, sheet, 28 2S 28 28

COPPER,

Sheathing bolts, per ton, 101 10 10110 101 10 10110
Bottoms .. 112 112 112 112
Old, exchange, 91 91 91 91

Tongh Cake, per ton, „ .. .. 97 97 97 97
Tile, 97 97 97 97

TIN.

English blocks, 104 104 101 101
Bars in barrels, 105 105 102 102
Refined 109 109 106 10S
Banca, 104 10 104 10 100 100
Straits 104 101 98 93

TIN PLATES.
Char. IC, per box, 19 6 196 190 196
Coke.IC 14 3 14 3 14 3 14 3

LEAD.
Englishpig, 20 7 6 20 7 C 20 7 6 20 7 C

Sheet, 21 15 21 15 21 15 21 15
Spanish pig, in bond, 19 10 19 10 19 10 19 10

TIMBER—FEE LOAD.

Teak, new, 13 13 13 13
Qnebec, red pine, 420 426 426 420

yellow pine, 3 15 6 3 15 6 3 15 6 3 15 G
Qnebec oak, white, 6 15 6 15 6 15 6 15

•' Birch, 400 400 400 400
" Elm, 450 450 450 450

Dantzicoak, 500 500 600 500
Fir, 376 376 370 376

Memelfir, 3 17 6 3 17 6 3 17 6 3 17 G
Riga, 3 12 6 3 12 6 3 12 6 3 12 6
Swedish, 2 12 G 2 12 G 2 12 6 2 12 6
Qnebec, white sprnce 16 15 10 15 16 15 16 15
St. John, white spruce, 14 14 14 14
Canada, 1st quality, 17 15 17 15 17 15 17 15

" 2nddo 1115 1115 11 15 1115
Archangel yellow, 14 14 14 14
St. Petersburg!) yellow 12 5 6 12 5 6 12 5 6 12 5 6
Finland, 9 10 9 10 9 10 9 10
MemeL 12 10 12 10 12 10 12 10
Gothenburg, yellow 10 10 10 10 10 10 10 10

" white, 950 950 950 950
Gefle, yellow, 11 11 11 11
Soderhamn, 10 7 6 10 7 6 10 7 6 10 7 6
Christiania, per C. 12 ft by 2 by 9 in. yeL 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
RedLead, 22 22 22
White Lead, 26 10 26 10 26 10
Seal, pale, per 252 gallons, .. .. 49 49 4900
Sperm, 65 65 65
Cod, 52 52 52
South Sea, 47 15 47 15 47 15
Olive, Gallipoli, per tun 61 5 61 5 61 5
Palm, per tun, 36 10 36 10 36 10
Cocoa-nut, 39 5 39 6 39 5
Rape pale foreign, 46 10 46 10 46 10
Linseed, 35 17 6 35 17 6 35 17 6
Hemp Manilla, per ton 31 10 32 32
Jute, 24 20 20

22
26 10
49
65
52
47 15
61 6
36 10
39 5
46 10
35 17 G
32
20

APPLICATIONS FOR

PKOVISIONAL PKOTECTION FOE INVENTIONS
UNDER THE PATENT LAW AMENDMENT ACT.

S3T When the city or town is not mentioned, London is to he understood.

llth August, 1S64.
1995. James Russell, Motherwell—Widening rivet holes.
1996. R. D. Edwards, Bishopsgate Street—Cleansing cotton seed.
1997. Joseph Lang, Bolton-le-Moors—Securing rails on railways.
1998. A. B. Childs, New Oxford Street—Clipper mowing machines.—A com.
1999. A. V. Newton, Chancery Lane —Printing type.—A com.
2000. James Milbank, Chelmsford—Heating conservatories.
2001. R, A. Brooman

;

Fleet Street—Luminous placards A com.
2002. Peter Lang, Tuilerie Street—Cutting the clamps of boots.
2003. J. Adam, J. Webb, and J. J. Monteiro, Harewood Square—Paper.
2004. S. C Hemming, Moorgate Street—Permanent way of railways.

12th August, 1864.

Henry Pether, Trigon Road—Blocks of burnt clay.
William Breuton, Polhathic—Reaping machines.
A. Alison, Queen Street Place, and J. Shaw, Smithfield—Raising water.
George Haseltine, Southampton Buildings—Churns A coin.
Hugh Dyer, Liverpool—Cleaning ventilators.
George Davis, Serle Street—Sewing machines.—A com.
A. H. Williams, Fenchurch Street—Holder for cartridges.
Matthew Brown, New Mills—Cleansing yarns.
J. P. Lindsay, United States—Fire-arms.
Milo Peck, United States—Fire-arms.

12th August, 18G4.
J. H. Huxley, Bermondsey—Projectiles.
H. C. Tucker, Hailsham—Chimney pieces.
William Jones, High Holborn—Presses for stamping.
Edouard Andries, Schaerbeek—Purifying water.
William Richardson, Oldham—Cotton gins.
George Bedson, Manchester—Twisting wire for fencing.
J. B. Buffoni, Soho Square—Jewellery.
John Hodgart, Paisley—Pressing cotton.
J. Dilkes and E. Turner, Leicester—Communications on railways.
W. H. Cox, Dulwich—Guns.
A. C. Pilliner and J. C. Hill, Newport—Motive power.
R. T. Monteith, Saint Malo—Preserving eggs.
Richard Cordner, Stanhope—Railway sleeper.

15th August, 1864.
A. B. Childs, New Oxford Street—Ploughing land.—A com.
Siegmund Moore, Liverpool Street—Electro-gilding.
R. A. Brooman, Fleet Street—Aerostatic machine.—A coin.

R. A. Brooman, Fleet Street—Cast steel—A com.
S. and C. Collins, Lambeth—Silk floss.

E. A. Pontifex, Shoe Lane—Treating stick lac.—A com.
W. Hoehl, C. Brakell, and W. Gunther, Oldham—Ginning cotton.

16(A August, 1864.

Thomas Morgan, North Road—Communication on railways.
William Yule, St Petersburg—Rolling mills.

William Dove, Ripponden— Paper.
William Milligan, Bradford—Signals.
C. F. Darcagne, Upper Thames Street—Sorgho plants.
A. V. Newton, Chancery Lane—Sewing machinery.—A com.
B B. Stoney, Dublin—Raising heavy bodies.

17th August, 1864.
George Hodgson, Wicklifte—Hand drilling apparatus.
P. A. L. De Fontainemoreau, Paris—Preserving animal substances.—A com.
William Dalziel. Deptford—Regulating the pressure of gas.
Thomas Turner, Manchester—Communication on railways.
G. Coles, J. A. Jaques, and J. A. Fanshawe, London—Hollow articles.

ISth August, 1864.

T. P. Tregaskis, Perran-ar-Worthal—Overbalancing weights.
Thomas Wilson, Birmingham—Breech-loading lire-arms.
William Clark, Chancery Lane—Communication on railways.—A com.
J. J. Parkes, London Street—Gas.
L. Yvose-Laurent, Paris—Military outfit for soldiers.

Charles Cotton, Jersey—Communication on railways.
Williani Thomas, Coventry—Communication on railways,
F. Swift, Manchester Street—Axle-boxes.
J. C. Desumeur, France—Spring mattress.

19th August, 1864.
John Grantham, King's Arms Yard—Fuel.
E. H. Waldenstrom, Manchester— Metallic nuts.
C. E. Albrecht, Portsdown Road— Regulation of gas.

Bethel Burton, Finch Lane—Fire-arms.
Henry Parkes, Birmingham—Dyeing.
F. G. Underhay, Clerkenwell, andR. Heyworth, Manchester—Water closets
Friederich Kreuz, Barmen—Crinolines.
Julius Thomsen, Copenhagen—Batteries for generating electricity.

20th August, 1S64.
George Davies, Serle Street—Torpedoes.—A com.
J. G. \\ hite, Bayham Street—Propelling ships or vessels.

J. Hartshorn and W. Redgate, Nottingham—Lace machinery.
John Walker, Cowper Street—Mounting and covering guns.

22nd August, 1864.

2068. F. Feichtinger, Montague Place—Preventing damp in dwelling-houses.
2069. Henry Wilson, Stockton-upon-Tees—Water-closets.
2070. W. E. Gedge, Wellington Street—Balandran overcoat.—A com.
2071. C. W. Harrison, Manchester—Looms for weaving.
2072. Francis Taylor, Romsey—Deodorizing human excrement.
2073. James Allan, Dundee—Adhesive mixture.

23rd August, 1864.

2074. B. W. Barwick and W. Hartley, Keighley—Spinning machinery.
2075. T. Wray and R. Robinson, Darlington—Communications on railways.
2076. G. G. Boggio, Paris -Oils.
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2077. R. M. Black, Glasgow—Wrenches or screw keys.

2u7». T. H. Cleveland, Leicester—Railway signals.

2079. J. E. Grisdale, Cranboume Street—Washing photographic prints.

2080. R. A. Brooman, Fleet Street—Telegraph cables.—A com.
20S1. D. S Brown, Runcorn—Lint.
2082. George Parsons, Mortlock—Breaking flax.

2ith August, 1864.

2083. J. S Farmer, Kilburn—Railway signals.

2084. Alfred Ford, Beckham—Floor-cloth.
2035. S. Sharp and A. Doubble, London—High pressure non-leakage tap.

2086. W. Spence, Quality Court—Raising and discharging water.—A com.
2">87. Hugh Greaves, Abingdon Street—Landing passengers.
2088. A. A. L. P. Cochrane, Portsmouth—Heating and evaporating liquids.

2089. E Taylor and W. J. Doming, Manchester—Stop cocks.
2090. J. M. Steinbach, Paris—Sewing machine.
2091. W. H. Barnicoat and D. Barr, Birmingham—Portable fruit dressing machine.
2092. Richard Pilkington, West Ham—Gas burners.
2093. H. L. Kolzewsky, R. Hart, and J. F. Colder, Dundee—Jute.
2094. James Matthews, Kensington— Stopping trains.

2095. It. Beard, Clapham, ami W. Downing, Battersea—Artificial leather.

25th August, 1864.

2096. T. J. Hughes, Albany Street—Sheathing the bottoms of ships.

2097. Harold Potter, Manchester—Bleaching fibrous substances.
2098. William Cope, New Basford—Bobbin carriages.
2099. N. J. Peton. Paris—Sweeping chimneys.
2100. R. A. Brooman, Fleet Street—Blasting.—A com.
2101. George Davis, Serle Street—Filter presses.—A com.
2102. G Hallen and H. R. Cottam, Old St Pancras Road—Railways.
2103. Ann Newton, Pac-kington Street—Holding clothes

2(Stk August, 1804.
2104. Richard Hill, Birmingham — Iron and steel.

2105. C. G. Lundborg, Sweden—Oils.

2106. H. Hathaway and W. Todd, Old Kent Road-Paper.
2107. M. L. Muller, Coleman Street—Watches.
2108. Joseph Strouse, United States—Shirts.
2109. W. Allen, Cheadle, and W. Johnson, Newton Moor—Spinning,
2110. Edmund Hunt, Glasgow—Planing wood.—A com.
2111. Henry Jackson, Pentonville—Stretching and drying fabrics.
2112. Richard Marshall, Wandsworth—Carriage windows.

27th August, 1864.
2113. George Haseltine, Southampton Buildings—Boots and shoes.—A com.
2111. E. Calvert and T. Edmoston, Walton-le-Dale— Spinning fibrous materials.
2115. James Niven, Glasgow—Grave monuments.
2116. P. A. Le C. de Fontainemoreau, Paris—Artificial stone.—A com.
2117. Elizabeth John, Nottingham—Bedsteads.

20th August, 1S64.
2118. James Campbell, Founders Court—Floating docks.
2119. Joseph Cheetham, Oldham—Self-acting mules for spinning.
2120. William Rowden. Whitstable—Reefing and furling sails.

2121. F. W. Armitage, Barnsley—Cutting coal.
2122. R. W. Thomas, Pall Mall—Tents.
2123. R. A. Brooman, Fleet Street—Signalling on board ship.—A conn
2124. It. A. Brooman, Fleet Street—Thread.—A com.
2125. R. A. Brooman, Fleet Street—Hair Pins.—A com.

30th August, 1864.
2126. John Lones, West Bromwich—Coating iron with steel.

2127. John Packer, New Wandsworth— Signals in railway trains.
21*8. Cuthbert Russell, Strood—Bricks.
2129. John Shanks, Greenock—Water closets.
2130. W. Clark, Chancery Lane—Preventing of collisions on railways-.—A com.
2131. H. H. Henson, Parliament Street—Protecting ships.
2132. Alfred Smith, Hackney—Applying paste, coluur, and paint.
2133. C. W. Harrison, Manchester—Looms for weaving.
2134. George Wilton, Doncaster—Communicating on railways.

Zlst August, 1864.

2135. William Bullough, Blackburn—Looms for weaving.
2130. A E Peirce, Hammersmith—Enclosures for cattle.

2137. John Stenhouse, Rodney Street—Rendering substances less pervious ta air.

2133. W. C. S. Percy, Manchester—Apparatus for washing or cleansing buildings.
2139. J. B. Andreux and E. Coulon, Paris—Motive power.
2140. A. F. Fontaine, Paris—Disconnecting apparatus.
2141. Sir J. Macneill, Mount Pleasant—Railway signals.
2142. G. Furness, Westminster, and L. G. Moore, Erith—Embankments.
2143. A. Rollason, Old Kent Road—Glazing and varnishing paintings.

1st September, 1864.
2144. Ernesto Petito, Grange Terrace—Breech-loading fire-arms.
2145. Thomas Wilson, Birmingham—Breech-loading tire-arms.
2146. John White, West Cowes—Lifeboats.
2147. J. H. Johnson, Lincoln's Inn Fields—Signal bells.—A com.
2148. William Clark, Chancery Lane—Registering apparatus for vehicles.— A com.
2149. Henry Beunison, Plumstead—Rotary steam engines.
2150. Thaddeus Fowler, United States—Coating pins.
2151. J. S. Guy, Spain—Communications ou railways.

2nd September, 1864.

2152. E. M. Walter, Great Bland Street—Gas valve and regulator.
2153. J. H. Wilson, Liverpool—Breech-loading cannon.—A com.
2154. J. T. Hewes. Chelsea—Wind engines.
2155. Nicholas Stubber, Dublin—Propelling railway carriages.
2156. J. F- P. Hugounenq, Lodeve—Obtaining indigo from textile materials.
2157. W. L. Duncan, Hunter Street, and S. C. Child, Clapham—Rag engines.
2158. A. M- J. C. de Molin, Paris—Electro magnetic engine.
2159. P. M. Parsons, Blackheath—Ordnance and projectiles.

2160. Margaret Barland, Mount Street—Motive power.—A com.
2101. R. A. Brooman, Fleet Street—Joints of metal pipes.—A com*
2162. W. W. Burdon, Newcastle-upon-Tyne—Getting coal.

3rd September, 1864.
2163. J. Ivers, Preston, and T. Ogden, Little Hulton—Spinning.
2164. C W. Standish, Chelsea—Boiling eggs.
2165. James Barber. Cork— Signalling in railway trains.
2166. Daniel Greenfield, Birmingham—Screw eyes.

5th September, 1864.
2167. William Langham, Holborn—Vessels of war. *
2168. T. E. Symonds, Adam Street-Sbips and vessels.

216').

2170.

2171.

2172
2173.

2174.

2175.
2176.

2177.

2178.

2179.

218).

2181.

2182.

2183.

2184.

2185.

2186.

2187-

21SS.

2189.

2190.

2191.
2192.

2193.
2194.

2195.
2196.

2197-

21 9S.

2199.

2200.

2201.

2202.

2203.

2204.

2205.

2206.

2207.

220S.
2209.

2210.
2211.

2212.
2213.'

2214.

2215.

2216.

2217.

2218.

2219.

2220.

2221.

2222.

222:1.

2224.

2225.
2226.

2227.
2228.

2229.

2230.
2231.
2232.

2233.

2234.

A. V. Newton, Chancery Lane—Xails.—A com.
E R. Lloyd aud S Lloyd, Birmingham—Tube sheets.—A com.
E. R Lloyd and S. Lloyd, Birmingham—Expanding tubes.—A cum.

6th September, 1S64.

Robert Shortrede, Blackheath—Fastenings for bales of cotton.
M. A. F. Mennons, Paris—Sewing machines.—A coin.

Frederick Weaver, Birmingham—Latches for doors
J. K. Leather, St Helen's—Salts of chromium.—A com.
S. Corbett and W. Corbett, Wellington—Norwegian harrows.
David Walker, Liverpool— Malting.
T. H. Baker and T. Woodrofto, Tonbridge—Filtering water.
John Smith, Nottingham—Saving ships from sinking.
Andrew Sharp, Glasgow—Cabinet bedsteads.
W. H. Perkin, Sudbury—Preparing colouring matters for dyeing.
W. J. Curtis, Holloway—Signalling to the guard of railway trains.

7th September, 1864.
John Bullough, Accrington—Roving intermediate slubbing frames.
W. H. Ward, United States—Railway coach.
Edwin Burgess, Wandsworth—Watch protector.
Andrew Smith, Mauchline—Ornamenting papier mache"e.
W A. Hunter, Scarfoot—Machinery for reaping.
William Clark, Chancery Lane—Frames of umbrellas.—A com.

Sth September, 1864.

Addison Moe, Milwaukie— Force pumps.
P. E. Placet, Paris—Engraving.
R. D. Chatterton, Highbury—Coupling apparatus.
J. T. Crosland, Ashton-under-Lyne—Steam engines for pumping water.
James Fleming, Glasgow—Treatment of tobacco leaf.

Thomas Taylor, Euston Grove— Urinals.
George Betlson, Manchester—Roiling wire.
A. V. Newton, Chancery Lane—Sewing machinery.—A com.
Daniel Fruwirth, Upper Norwood—Cutting photographic impressions,

9th September, 1834.

Henry Grafton, Brompton Square—Cutting wood.
Thomas Wilson, Birmingham—Breech-loading fire-arms.

WiRiam Clark, Chancery Lane—Copying letters —A com.
J. and R. Shorrock, and W. Mould, Over Darwen—Looms for weaving.

A. Wallis and W. Drewett, Luton—Dressing machines.
H. D. P. Cunningham, Bury—Running rigging.

H. C. Lobnitz, Renfrew—Oscillating steam engines.

Thomas Restell, Norwood—Umbrellas.
William Coppin. Londonderry—Ships and vessels.

P. W. Barlow, Blackheath—Railway tunnels.

10th September, 1864.

James Sheffield, Salford—Waterproof fabrics.

P. A. Le C. de Fontainemoreau, Paris—Boots and shoes.—A com.
Sir J. S. Lillie, Pall Mall—Propelling by atmospheric pressure.

C. J. Newbolt, Millbrook—Portable combined thrashing machines.

L. F. Goodbody, Clara—Flour mills.

David Brodre, Paisley—Heating water.
T. D. Ridley, Arundel Street—Concrete.
Joseph Holding, Wheelton—Looms for weaving.
M. Fitzgerald and J. S. Phene, Chelsea—Railway signals.

H. W. Cook, Angel Court—Electric telegraphs.—A com.
A. A. Davis, Basmghall Street—Railway signals.

Cornelius Moriarty, Greenwich—Guards for preventing the escape of sparks

from engines.
Alexander Watt. Ash Cottage—Eggs.
E. O. Potter, United States—Cutting files or the formation of the teeth

thereof.

12th September, 1S64.

James Williams, Bath—Cleansing vats.

H. C. Baildon, Edinburgh—Inks.
Richard Schleicher, Redditch—Needles.—A com.
D. C. Knab, Paris—Motive power.
George Clark, Hunter Street—Gun carriages.

Charles Sanderson, Sheffield—Ordnance.
A. G- Grant, Nottingham—A clock-work magnesium lamp.

R. F. Fairlie, Gracechurch Street—Artificial fuel.

13th September, 1864.

Harold Potter, Manchester—Bleaching fibrous substances.

Juhn Dean. Handsworth—Sea governors.

E. Higham and R. Kirk, Accrington—Knitting healds.

Amedee Belhommet, France—Jute.
J. M. Fisher, Taunton—Roasting jacks.

DESIGNS FOR ARTICLES OF UTILITY.

4644. W. Cordeaux and C. Ernest, York—Croquet Stand.

4645 H V. Dicom, Black Lion Street, Brighton-Fastening for a bracelet.

4040. George Jacobs, London—The Izaak Walton paragon winch fitting.

4647. John Webb, Hawkedon, Birmingham—Feeding trough.

4648. M. W. Wilkes & Co., Birmingham—Self-oiling top centre plate for springs.

4649. William Talley, Bletchley, Bucks—Gun or rifle rack.

4650. J. L. Field, 28 Winchester Crescent, Chelsea—Shirt curl (the Dane.}

4651. Elkington & Co., Birmingham—A spring bottle holder.

4652. F. W. Burton, Hoxton—A combined music stand and table.

4653. Edmund Edmund, Rugby—Whipple tree for ploughs.
_

4654. Josiah Adams, Birmingham—Attachment for handles of carriage doors.

4655. D. Elkan, 1 Copley Terrace—Geometric joint for walking sticks.

4656. A Leslie, Tariff. Aberdeenshire—Lantern or Lamp Case.

4657. G. Burton, 3 St John's Street, Clerkenwell—False or show slides.

NOTICE TO CORRESPONDENTS.

W. H. H.-Rotation OF the MOON ox Her Axis.-So much has been said on

this subject that further space cannot be devoted to it.
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NOTES ON NORTHERN COLLIERIES.
No. X.

SHAFT SINKING IN THE WESTPHALIAN COAL BASIN.

The Westphalian Coal Field is one of the largest, and, at this moment,

probably the most valuable on the continent of Europe.

The area over which its workings are now carried is probably not less

than nine hundred square geographical miles, and the field itself is

greatly larger; in fact, its boundaries to the North are wholly unknown.

It occupies the greater portion of the basins of the Rhur, the Lippe, and

the Ems ; the two former great affluents of the Rhine upon its right

bank, and extends across the valley of the Rhine itself, opposite the

debouchuie of the Rhur.

Coal is raised at Sieper and Miihler, which, we believe, is the most

southern colliery, up to some new pits north of Shamrock and Hibernia,

which, when originally started some eight or nine years ago, through

the enterprise of an Irish colliery company (strange to say), and which,

by the zeal and intelligence of their representant, Mr William F.

Mulvany, C.E., formerly a commissioner of public works in Ireland,

have been pre-eminently successful, and have shown the true road to

success to a great many of the Prussian coal owners. This is a length

from north to south of nearly thirty geographical miles, and in an east

and west direction the country already worked extends to nearly double

that distance.

Far north of the most northern part of this field, a shaft is now in pro-

cess of being sunk at Ibbenbiiren, for the Prussian government, by Mr
Coulson, of Durham, and is now approaching completion. It is most

probable that the coal field there is only a part of the great field to the

south, and that it is found at Ibbenbiiren, at a considerably higher

level than it could have if the general character of the great field con-

tinued without elevation to its finally cutting out to the northward.

Englishmen generally, and tourists from England in particular, who

"do the Rhine," or are whirled along either north and south, or towards

the westward by the great lines of German railway, as they pass

through this district, and see from the boat or carriage a few tall stalks

here and there, have very little idea that they are passing through a

country rivalling in mineral wealth and industrial riches and energy

the very best parts of Northumberland, Durham, or Yorkshire ; nor of

the vast extent and rapidity with which the coal that is produced in this

Westphalian basin is, year by year, drying up the great stream of

seaborne English coal, that has hitherto, and does still, find its way in

Germany by the Baltic ports, but more especially by the mouths of the

Rhine and the Elbe.

To Englishmen interested in our great export coal trade, who may
still be imperfectly acquainted with the progress of the Westphalian

coal field, we commend the examination of the map of the whole mining

and other industry of the district, published for a few pence by

Baedeker of Essen,— " Bergwerhs und Huttenlcarte des Westphdlischen

oberbergampts—Bezirlces,"—upon which every colliery, mine, ironwork,

and manufactory over the whole area is laid down distinctively
; and as

regards the relations, year by year, of the coal raised in the field and

distributed over Germany, and that carried in by sea from England, we
may also commend the grand statistical maps, published by the Hanpt
Bergampt at Berlin, every year, with a printed reference volume, show-

ing the total production and distribution, &c, of all the fuel raised in

Prussia, and introduced to the kingdom from without. Its title is, with

the
'

' Brlav.terung,"— Karte uber die Production, Cousumsion, und
Circulation der Mineralischen Brennstoffe in Preussen. Von Decker, &c,

Berlin. The latter map is less readily procured however.

It is only about forty years ago that coal began to be worked at all

in the 'Westphalian basin, though the knowledge of its existence dates

from an earlier period.

The great expansion of its working, however, goes not further back

than about twelve or fifteen years, and at the present time, as for

several years back, the total yield is steadily and rapidly increasing.

The total yield of coal in 1851 was 1,770,000 English tons; and in

No. 200.—Vol. XVII.

1862 it was 6,000,000 tons; it is this year about eight and a half

millions of tons, and is increasing year by year at the rate of about one-

sixth of the preceding year's supply, so that at this moment the yield

from this one field is equal to a not inconsiderable fraction of the annual

yield of Great Britain, and is about as great as that of the whole of

Belgium, and not far behind that of the whole of France.

The coal field is in the true coal measures. A very complete account

has been given of its geognostic relations by Lottner—" Geognostische

skizze des Westphdlischen stehikohlen Gebirges, von F. H. Lottner,

KOnlich Oberbergampts Beferender, Julius Baedeker, Iserlohn, 8vo. 1859,

accompanied by two large maps and several sections. The general

order of the succession of formations is as follows, in descending order

from the surface

—

1. Alluvium and Diluvium.

2. Tertiary (miocene) clays and sands.

3. The upper members of the chalk (kreide) formations. Argilla-

ceous limestones of very little cohesion, and (mergel) marls.

Green sands, upper and lower generally filled with water.

4. The true coal formations—Carbonaceous Limestones, Sandstones

—Culm Shales and Sandstones—Carbonaceous Limestones

forming the base of the coal measures.

5. Devonian Rocks—Sandstone Shales and Calcareous slaty rocks,

having great beds of Red Hematite and clay ironstones

—

Cypridian slates—Elberfeldt Limestone Slates of the grauwacke

class chiefly " Lenneschiefer."

Baron Von Decken's state geological maps show this series admirably,

as indeed they do everything that relates to German geology. A valu-

able monograph of the mineral wealth of the region has been published

by Dr J. Noggerath, and as regards the iron manufacture, which is

largely developed—the work of Oeschelhausen " Die Industrie von der

Zollverein, &c, Svo. Duisburg, 1855, may be advantageously consulted.

The coal is found in beds of very various thickness, from a few inches

up to 15 or 16 feet. These consist either of rich bituminous coal, (Fett

kohl,) divided into two sorts, viz., that which will coke well, of which

there is rather a less abundant supply than of the other, which is a rich

flaming coal, which like our Splint and Parrot coals will not coke—and

anthracitic coal fmaiger kohl) of which there are many varieties, the

very worst being, as in other coal formations, loaded with earthy matter

and with pyrites.

The beds are a good deal twisted, and consist of alternate depressed

basins and rounded umbos between (Mulde und Satteb of the German

miner). In several of the pits the inclination of the wrought beds

amounts to 30° to 40° with the horizon, and in some places considerable

up and down throws exist, and some serious troubles and dislocations
;

upon the whole, however, the disturbances subsequent to the deposition

of the coal have been much less than in the not far distant Belgian coal

measures, and when once the coal formation is fairly entered the

measures are very generally found remarkably free from water, and

hence, in that respect, cheaply worked.

Clay ironstone intercalated with the beds is found but rarely. The coal

shales in many places afford clays, some of which are truly ffeuer-fest)

fire clays, and numbers of varieties exist, producing the most beautiful

tiles, bricks, and terra cottas.

Of the fine quality of some of the coal no more need be said than that

at present the Transatlantic steam ships sailing from Bremen are

exclusively supplied with Westphalian coal, and we believe chiefly, if not

wholly, from Hibernia Colliery.

Although the coal beds and the intercalated rock layers are thus con-

torted and thrown up and down a3 described, the top surface of the coal

formation, as a whole, which is immediately overlaid by the greensands

and marls, as already mentioned, is remarkable in being, wherever it has

been got down, found almost level and flat. The upper surface, before

the greensand deposit, was planed away by denudation to a vast extent,

so that could we take off all the incoherent top formation now, we

should find the upper surface of the coal measures almost (to the eye) a

level plain, or one having in reality an almost uniform dip to the north-
2 p
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ward, at the rate of about 18 feet per English mile. This subterranean

plain then is covered up by a vast deposit of (loose material chiefly)

the sorts given in the preceding list, and amongst which the " Loess"
of the Rhine, an impalpable mud produced when the Rhine was first

assuming its " regimen" in the Rhine valley, is also found.

The depth of this great covering bed is about 300 to 400 feet, about
the latitude of Duisburg and Ruhrort (the latter being the Newcastle of

the district). It is something less further south, but much further north
reaches a depth that may prevent that part of the basin being ever
wrought—certainly not for years to come. Over a considerable portion

of the coal field, the penetration through this deep covering presents no
particular difficulties. The supply of water is not overwhelming, and
quicksaud is not encountered to a great extent. And one highly im-

portant fact should not be omitted being noticed as bearing ou the

practical working of the field, namely, that the outcrop of the seams of

coal and of interposed rock have been almost everywhere perfectly

puddled and made absolutely water tight by this muddy superimposed
mass, so that when once the coal is won and the shaft has reached a

few feet into the coal formation (the sandstones of which are remark-
ably firm and coherent), all danger of inundation is at au end, and the

workings proceed almost dry though beneath an ocean of liquid sand
and mud.
Where, however, the field approaches nearer the Rhine Basin and the

junctions of those of its affluents, great difficulties have been encoun-
tered in getting through these water-logged covering formations at all,

so as to win the coal, and there have been some serious failures in

attempts already made. There have been also some as marked successes

against every difficulty. Amongst the pits sunk upon the English
system, and by the methods usually employed in the North of England,
are those of Shamrock and Hibernia already referred to, and of Rhein
Elbe, about four miles to the south of these worked by Prussians, as

well as many others in the eastern end of the coal basin, where the
difficulties (though there were some) are never very great.

In the western end of the basin, nearing the Rhine, the case is far

otherwise, and the difficulties are probably nowhere greater than in the
great tongue of country beneath the plain between the Rhine, and the

Ems and Rhur, its affluents.

The very first pit in that place which reached and won the coal was
sunk by Mr William Coulson of Durham, at Meyderick, and by methods
commonly employed. The shaft is tubbed throughout, and the rush of

water was so great that before its completion it was almost filled with
pumps, and had of necessity become considerably narrowed of its dia-

meter at the mouth by the insertion of one set of cribs and tubbing
within the other. Vast quantities of impalpable greenish gray mud,
with occasionally small shells in chalk fossils, of almost unaltered appear-

ance, were brought up, and considerable depressions of the ground
around resulted, with some disturbance to the principal engine house
and engine bed. By perseverance and the exercise of that great

resource and readiness in meeting each difficulty as it arises, and in the
way that the peculiar difficulty suggests, which is the characteristic of

North of England pit sinking, Mr L'oulson here triumphed in perhaps
as difficult ground as ever was passed through by a pit sinker.

A different result followed an attempt to sink the pits at " Vulcan,"
a few miles south of Meyderick, and situated between the town of Duis-
burg and the Rhine. There, as is the usual but most absurd practice in

Germany, a magnificent set of buildings was run up to form the future

colliery establishment. A ponderous building of some 60 or 80 feet

high, covered over the place for the intended shaft; adjoining this were
two heavy engine houses with enormous boiler sheds, and an octagonal
chimney stalk of above 300 feet high, and perhaps 20 feet square at the
base, besides various other buildings. Within the "schact hause" a pit

was commenced, being sunk by German workmen and under German
direction, and was without difficulty got down quite dry to about 85 feet

in depth from surface ; for it should be remarked that the beds almost
everywhere are found pretty dry and impermeable until a depth of from
50 to 100 feet has been reached.

In this state of things the concern was handed over to Mr Coulson,
who erected pumps aud set to work to sink according to the usual
methods; but the work had not proceeded deeper than about 135 feet

when it became necessary to stop it at once to prevent the total destruc-
tion of the whole of these costly and ponderous buildings, owing to the
serious subsidence of the surface of the ground which was taking place
to great distances all round, owing to the quantity of solid material
pumped up with the immense volume of water that required to be
brought up.

It was then decided to abandon the shaft already commenced, and to

commence a new one as nearly adjacent as safety would allow. This
new shaft was accordingly begun within a few hundred feet of the old
one, but had only reached the same depth, or thereabouts, as the former
one, when it was abandoned. There are very different accounts given
of the causes for this. By Mr Coulson it is alleged that he was stopped
by the proprietors, suddenly, and while successfully pursuing his sink-
ing, with the intimation that their capital was wholly exhausted, and

that the further progress must be suspended. By the proprietors it is

alleged that the work had in fact become as impracticable in this as in

the former shaft, uuless they were prepared to submit to the total

destruction of their buildings.

Mr Coulson's statements are sustained not only by his own general
character for unimpeached veracity, long upheld in his business as a
master pit sinker in the North of England ; but by the fact, which admits
of no contradiction, that at this time the whole capital of the Vulcan
Gesellschaft had been squandered, and by the more important one, that
he offered (nay, we believe, even called upon the company to permit
him) to complete his contract with them to sink down to and win the
coal, and we understand is even yet prepared to do so.

Perhaps there is some truth on both sides here. Had Mr Coulson
been permitted to go on, we think there is a fair probability that he
would perseveringly have worked through every difficulty aud won the
coal ; but we have no doubt (from having been called upon personally
to examine and report professionally upon this particular colliery) that
he would have encountered difficulties of the most serious character,
and such as must have taxed his great abilities and experience to their
very utmost, even if crowned with final success. We are certain also
that that success could only have been attained by the sacrifice of all

the costly buildings adjacent.

True it is these buildings ought never to have been erected before the
coal was won. The true course being our English one, sink the shaft
with nothing but temporary erections, shears, pumping engine, and a
few wooden covering sheds, &c, and then build the permanent struc-

tures when the ground has settled and their foundations are sure. But
the buildings being there when Mr Coulson took the pit in hand, it

seems to be matter for regret that he did not formally state to the pro-

prietors that they must select either to sacrifice those buildings, or not
reach their coal.

Unfortunately, statements on both sides here remain still unproven
by the only final appeal, namely, by the coal having been won either by
the English or by any other method, for the shafts abandoned in 1860
have not yet been resumed, although it is understood that measures are
now in progress for their resumption.
Two remarkable examples of shaft sinking, by what we may call the

German method, had meanwhile been commenced close in the neigh-

bourhood, and one of these has this year been crowned with complete
success.

On the left bank of the Rhine, Messrs Haniels, the great and wealthy
iron and coal masters of this AVestphalian country, commenced the

Rliein Preussen pit almost exactly opposite Duisburg, and upon a level

plateau of ground not more than 30 feet above the summer level of the

Rhine, and within a few score perches of the bank.

As regards this close proximity to the Rhine stream, it makes little

or no difference, the fact being, that the bed of the river is made per-

fectly water-tight below the junction of the Lahn, or say, from Cologne
downwards, by its own loess or silt, even if it everywhere cut through
(of which there is nowhere any proof) the dry upper strata (top 100
feet or so) of the clays and sand formation.

But, so far from the Rhine being the cause, as reservoir of the volume
of water encountered in these formations, the upper parts next the river

are comparatively dry, while the vast reservoir of water lies in the
extreme lowest beds of the green sand marls, and there, no doubt, take
in their water from rainfall, etc., far to the south, where the greensand
and marls abut unconformably upon the calcareous and slaty forma-
tions cropping up from beneath the coal measures. However, this was
not the view held by German Bergmeisters and engineers, and Messrs
Haniels prepared from the outset upon a prodigious scale, and at vast

cost, to sink their shaft at Rhein Preusten, by boring without even
pumping out the water from it, and thus without the risk or the neces-

sity for bringing up with the water enormous volumes of sand and
mud. As usual, a splendid range of brick colliery buildings were, in

the first instance, completed. In this case, if the method were even
to be successful, its condition was at least such that the buildings

would not be brought down by the need of pumping away their founda-

tions. At one end of the great boiler and engine house a huge staying

of timber framing was prepared, reaching to a considerable height, to

enable the vertical spindle or shaft of the boring tools to be raised and
lowered, with hoisting tackle adequate to its ponderous weight, as the

shaft deepened, and with suitable means to admit of either rotatory or

even vertical percussive movement being given to the boring tools by
gearing transmitting motion from an engine erected temporarily, but
of considerable power.
The work was placed in charge of a practical (oberbergman), a

German, M. Hohmann, a gentleman of the greatest intelligence, and of

the highest professional information—as we can ourselves testify from
having had the advantage and pleasure of receiving personal information

from him as to the whole of his methods, and successive difficulties and
modes of meeting them, when, in 1861, we visited and carefully examined
the works at Rhein Preusten.

Upon M. Hohmann devolved the contrivance and arrangement of all
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the tools and appliances for this, the largest boring that, we believe,

has been anywhere attempted, and so far carried on with success.
Figs. 1, 2, and 3, in the order given, as we descend from the surface,

show in section the shaft up to the depth reached in April, 1861, our

Fig. 1.

bottom curb of the first ring lining was reached, the whole depth being
still in quicksand.
At this point the second lining {i.e., the 15 feet brick) became set

fast, and no practicable amount of weighting upon top, nor under-

Fig. 2- Fig. 3.
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page, unfortunately, not enabling the whole of the figures to be placed
in one continuous line.

The two upper lengths of the shaft, as will be perceived, are of brick

work, built upon a bottom curb of timber, put together in piles, and
armed at bottom with a sharp cutling edge of cast iron, and secured by
vertical bolts built into the thickness, to the whole height of the shaft

wall upwards.
The first length of shaft has an internal diameter of 24 feet 9 inches

(Rhenish foot = 10297 English ft.), and at this great diameter it was
sunk by its own weight, and by the usual methods of open pit sinking,

down to 75 feet 9 inches from the surface, passing through nearly dry
strata of gravel and sand for about 64 feet, and through one coherent
hard bed of stone of a few inches at the bottom of this, before entering
the running quick sands (Schviimrnen-sands) below. Into these it had
only entered a few feet, when the water rose in the shaft to the mean
level marked in fig. 1, or within about 26 feet of the surface, and it at

once became necessary to commence an inner brick shaft within the
first one, so as to stop back the water and running sand, and to reduce
the diameter to 15 feet, or within practicable limits for boring. The
commencement of this second inner shaft was made by building it (with
a cutting curb at the base similar to that already described) to some
feet in height upon buntens of strong timber. The water being kept
down in the shaft to a moderate depth from the then bottom, the
buntens were removed and the ponderous mass of brick work in the
cylinder was steadily lowered down until it rested concentrically and
plumb upon the bottom. The building of the shaft was now continued
above the water surface, and when this was brought up to surface level

all pumping was finally discontinued.

The great trepan, or boring auger, with its several attachable tools

or additions, was then inserted and put to work ; and as the mud of

green sand and marl, &c, &c, was removed from the bottom, the
inner shaft sunk by its own weight and followed down the tools.

This process was continued, the whole of the brick work being bolted

together as added on upon top by vertical bolts, as shown in figs. 1

and 2, until a depth of 256 feet from Burface, or 165 feet below the

<.?.'-'

m :
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cutting beneath, was capable of causing it to descend further. M. Hoh-
mann was of opinion that this may not have been due alone to the

powerful grip of the running sands around the brick work, but to

some large boulders having got more or less under the outer part of the

bottom crib, or bitten ipto the timber of it on the outside circumference.

Cast iron tubbing was therefore now resorted to, not only as lighter

and more easily handled and managed at this great depth than would
have been a third brick shaft lining inside the second, but as econo-

mising the diameter pf the shaft, already as small as desirable.

Pumping was resorted to only to such an extent as would enable a con-

siderable length of cast iron tubbing to be put together, hung within

the inner brick shaft, and then lowered down ; and as it disappeared

beneath the temporary water surface, fresh rings were added on, until

its lower cutting edge rested on the bottom—then on a level with the

lowest brick lining curb, at about 240 feet under the surface.

This cast iron tubbing, by its own thickness over the ribbing, and by
the clearance necessarily allowed with the interior of the brick inner

shaft, now reduced the clear internal diameter of the shaft to 13 feet 8

inches, and at this it was continued until in April, 1861, it had reached

a total depth of 306 feet.

At that depth considerable difficulty was being experienced owing to

large boulders being met with, so firmly impacted with the sands and
with each other, that the formidable tools employed were frequently

broken, and an idea of the force employed will be formed by stating

that the trepan spindle which we saw in operation was of German
steel, and a shaft of 5i inches square, and that this had taken, at various

successive periods, a permanent twist amounting to several complete

revolutions between the top and bottom of the shaft. M. Hohmann
had, however, no apprehensions of final failure from this or other

causes, and so far as boulders were concerned, with justifiable reason,

for at a higher level, as seen in fig. 3, he had passed through a com-

plete layer of bouldeis of hard silico-calcareous and ferruginous stone,

many of which we saw as large as from 12 to 15 cwt. each.

There was then 97 feet more of quicksand to be penetrated and

traversed before the bottom should be reached, and the cretaceous beds
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beneath it, consisting of more impervious marls, chiefly, should be
entered upon.

Of the cretaceous beds, 13S feet in depth were to be pierced before the

uppermost point of the coal formation could be reached, at fifteen feet

below which, borings indicated that the first seam of coal of 3 feet 3

inches would be found, the next bed being nearly 20 feet below that,

and about 20 inches in thickness. Once a few feet into the coal meas-
ures and all anxiety would be ended, as these are sound and water-tight

to the uppermost member. Owing to the regulations of the Bergampt at

that time in force, which absurdly compelled a roof of untouched material

of 5 to 10 lachters in thickness to be left between the highest workings,
and the rnergel above the coal measures, as a precaution against inroads

of water, it was doubtful whether the upper of these two beds could be

worked until galleries should have been driven a good way upon its

dip to reach the requisite depth.

haalmrt- _L fM=4= J_
12

d Pact,

Fig. 10.

Thus, at about a total of 570 feet from surface, this colliery will be
established close to the Rhine. The work is still in operation ; it is

necessarily very sloio, but it i3 also tolerably sure. It has, in fact, as a
method but one doubtful contingency—the staunching of the lowest
shaft-lining at the bottom with the rock-head at or in the coal measures.
We are not in possession of what progress has latterly been made, but
understand that the quicksand has actually been passed, and the chalk
entered. If so, the work has arrived at a point of diminished peril and
difficulty.

Throughout the work, the shaft, as has been said, remained full of
water. The whole of the material at the bottom was loosened, or cut, or

torn away by trepan tools moved from the surface, and brought up
either with the tools, or by misering tools, or by singularly ingenious
and powerful driving tongs (to seize the boulders) devised by M.
Hohmann. Fig. 4 is an elevation of the ordinary trepan employed, the

whole being made of wrought-iron. Fig. 5 shows
its construction in horizontal section at A B, fig. 4.

Fig. 6 shows, to an enlarged scale, the cutting

edges at bottom of the trepan, taken in section

at c D, fig. 4, armed with steel blades all along,

sloped when at work as shown in the position of

the figure, and as seen in fig. 10, which is an
edge elevation of the whole trepan, and moved
in the direction / to c, fig. G. The steel blade
shown at the end f, fig. 6, is that which cuts at

the outer corners or circumference, and extend-
ing across secures each radius of the blade into

one rigid diametral bar. Fig. 8 shows the central

spindle in horizontal sections at the point e f,

fig. 4. In fig. 7, sections taken at a h, fig. 4,

show the construction of the lower bar of the

trepan frame, and on the left hand figure the eyes
to which the miser or dredge bag of leather is

stitched at its upper edge, while the lower edge
is gripped between the steel bar and blade, and
the bottom cross bar at /, fig. 6. The bag thus
traverses round with the trepan, and when full

is brought up along with it. Fig. 9 shows in

section the socket by which the trepan head is

attached to the vertical spindle shaft. Light
as all this looks in the figure, it is in reality

a structure of great strength in relation to its

weight, and that is not inconsiderable.

Another modification of trepan, but without
any miser or dredge bag, was employed for

cutting out the ground to a larger diameter than
the interior of the shaft above, which it did most
effectually. This instrument is shown in fig. 11

in vertical elevation, in fig. 12 in edge elevation,

and in fig. 13 in plan on the level of the top of the
trepan, and below the top central socket.

All these figs, are to the same scale as the
preceding to fig. 10. The small section at fig. 11

of the joint at c d is to an enlarged scale.

In fig. 11 a portion of the lower part of the
brick lining and cutting curb at bottom are shown
so as to indicate the relational action of the
trepan, the expanding cutters of which are seen
thrown out under the curb. They expand auto-

matically by pressure against the bottom material,

but they may be pulled out also by action from
above. The general nature of the action of this

capital tool is evident from the figure, without
minute description.

The section given of the lower part of the
brick lining shaft and cutting timber curb, with
its armature of iron at the lowest edge, are
clearly seen in fig 11.

Not long after the shaft of which we have
thus given a description was commenced, another
shaft was started by analogous methods at the
Rhur and Rhine Colliery, one situated within

a short distance of Meyderick, and in that

1

Fig. 6.—Section at C D.

J

V

Fig. 5— Section at A B.
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peculiarly wet tongue of land before spoken of, between the Rbur and
the Rbine, from which indeed it takes its name.

This was begun by parties who sunk by ordinary methods to about
SO feet or so, and we believe attempted to go further by methods more
or less analogous to English open pit sinking, but were obliged to aban-
don the work..

It was then placed under the command of M. Mantzhausen, an
oberberpamptmeis'erj who made arrangements for boring. The work
was begun in 1856, and when we visited the shaft in August, 1862, it

depth of material, was found a compact layer of trunks of oak trees.

The timber, brown like that of bog oak, but generally sound, tough, and
hard. The trunks, many of which we saw^at bank, were some of large
size, as much as 22 inches across. These were obviously a part of
very recent deposits, yet more than two hundred feet of fine detrital

mud and boulders lay above them. The trunks were barked, and in
many places worn and abraded by having come floating long distances.

Above these were shells very late tertiaries, and shells of recent species
in the marl and sands,.

Fig. 12.

Fig. 13.

had been deepened about 130 feet by boring, upon methods and with
tools very analogous to, though differing from those employed at

Rhein Preussen.
We had the opportunity of examining all M. Mantzhausen's sections,

drawings, and machinery, and were much struck by the singular
ingenuity displayed in several of them to meet special difficulties en-

countered in his descent." Nothing could well be conceived more for-

midable or disheartening than some of the obstacles encountered at this

shaft.

One example of these deserves record, not only for its difficulties

having been overcome, but from the intrinsic interest the facts present
to the geologist.

At about 230 feet from the surface, buried under that prodigious

What ice action can possibly account for such phenomena? This
vast bed of North German mud, for so in truth it is, has many other

strange phenomena of transport, however, which would prove equally

or even more difficult nuts for glacialists to crack.

For example, at Ebbenburen shaft, embedded in the clays and sands,

but lying right upon the rock-head, which they had scratched, and by
which they had in turn been scratched, were found, amongst other

transported blocks, a large number of enormous boulders of solid galena,

rounded and water-worn in all directions, but with a flat side as if they
had been shoved along with the whole mass of incumbent clays and
sands upon the rock below ; some of these huge boulders of lead ore

weighed about half a ton. But to return. Since our visit to Rhur
and Rhein shaft in 1862, its sinking had been steadily pursued, but
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its progress was slow, owing to such obstacles as we have referred to

;

still real progress was made, for upon our visiting it about the middle

of the present year, we found that M. Mantzhausen had got down
within a few feet of the coal measures, and was making arrangements

to effect that critical operation, the making stanch the junction of the

bottom of his shaft with the rock-head of the coal measures, at least to

that temporary extent that should enable the pit to be pumped out (for

the first time), and then a perfect and permanent crib tubbing put
inside, connecting and making finally stanch the shaft at the junction
with the coal formation. For this purpose he was adopting a plan,

(with some modifications) employed as noticed by us in a previous part

of Practical Mechanic's Journal, as being proposed in Belgium.
He had enlarged the bottom of his shaft beneath the lowest part of

his tubbing, and filled in the whole of the enlarged space to its full

depth with a mass of hydraulic mortar made from the trass of the

Rhine volcanic formations, and lime and sand well ground. This was
lowered in buckets or kittles, prepared to deposit it at bottom without

disturbance from the water. After this large plug of hydraulic mortar,

filling up the whole bottom of the enlarged shaft to several feet in

depth, had become somewhat indurated, he forced down into, and
through it, a sufficient length of iron tubbing with cutting bottom edge,

lowered down from above, and after a period of rest, began to pump out

the shaft.

We have learned with pleasure, within the last few weeks, that he

succeeded in drying the shaft, and proceeded cautiously to remove the
hydraulic mortar or concrete from the interior of the tubbing of iron

that had been forced through it, and that, after much anxiety and some
risk and difficulty, has fully succeeded in getting into the coal measures,
and making stanch with them the bottom of his shaft. Thus, after

eight years of labour, Rhur and Rhein is established as a colliery, and
the coal satisfactorily won, the whole work having been executed, up
to the very last operation, without ever pumping the water out of the

shaft. These facts are sufficient to show that shaft boring upon the

largest scale must be now reckoned amongst the established methods
of pit sinking. We might add the account of other analogous opera-

tions iu support of this had we space for it. In Belgium, for example,
M. Chaudron has sunk with success, we believe, for the Belgisches

Rhein Gesellschaft, as well as at Dalbusch, and at a pit near Mons—all

by boring.

The cost of these operations is serious, and the lengthened time they
occupy a disadvantage as forming a serious item of cost. Rhur and
Rhein is said to have cost more than i'40,000 in sinking, and the

capital expended by Messrs Haniels at Rhein Preussen, though not
known with any certainty, is reckoned on tolerably good grounds to

have reached half as much more at least.

In this point of view, the pregnant maxim of M. Degoussee, how-
ever, should be borne in mind—"in shaft sinking everything short of

complete success is failure;" and as this method of boring becomes
better known, and experience shall have gathered and assured the

methods, it will neither be so very slow, and if slow, will be at least

sure, which is more than can be said for open pit sinking, as we
instanced by some examples in an early part of these Notes.

The means by which these large shafts have been produced in

Germany, and under difficulties that nature has not presented the

equal of in England or Scotland, are scarcely at all so far known in this

country. But little has been published on the subject even in German,
a language little known to the majority of practical men in England,
and nothing at all that we are aware of in English. We have some
gratification, therefore, in having been able, from personal observation

as well as from other sources, to have first brought the subject before

the English reader in our pages.—En.

ON RINGED STRUCTURE IN ORDNANCE,
(Continued from page 175. )

Special Case of a Tube Closed at tlte Foremost End.

We content ourselves with explaining the constants, d. c2 , Cj Cj, in

that case where the tube is closed at the foremost end, but open at the
other. We suppose the closing at the foremost end, so that for x =
the radius (r ) remains unaltered, then the tension remains « = ; and
as at the same time the tangent to the curve of the longitudinal sec-

tions remains parallel to the axis of the tube, so tang <p„ = 0.

The first condition valid for this case, that for x= 0, so sa should be
= 0, gives

_{>r + rf) Po -2rcp,Ci+ Ct + C,+Ct :

r'— r„'
(102.)

The second condition, according to which for x= also tan q>= 0,

consequently ~ must be s= 0, leads to the condition

«i M>, + Cl Wi + cs u>, + Ci «J4 =: o (103.)

The third condition, that at the extreme end point, for x = b, the
f/2 s

moment of tension, , '
, should also be = 0, gives

„ «-, I !Ua I t«J I !£•, I

c,w?e +awa
2

l +cs in?l +ct w*l =0 (104)

For the fourth condition we have the equation (S3.), which must hold

good for Q, = O, and t" = 0. In this equation we put —%, =
d x6

r2 d3 g2 ^j s
i ^z

g
-jj t—^, and substitute for -

2
its value in ~j—f, which is affected by

Xu a Xr ax ax
d3

s
the same factor as the value of -3—' noticed at the reference before

d x3

equation (99). Then we finish by a three times repeated differentiation

i
2

of the expression (101). Lastly we introduce, instead of / sdr, the

value from (98.), putting for s„ the expression (101.), and calculating
I r,

fd'f sdr.

x r
n

By this, equation (83) is simplified, so that if we finally put a;=:0,
for which that equation must clearly likewise be valid, the ratio

remains

, w, I Wil w3 1 w, I
c,w,

3
l + ci w1

3
l + c3 w3

3
l + ci w,3 =0 (105.)

The equations (102), (103), (104), (105), are now respectively in place
of the former equations, (04), (61), (56), (57), with which they are
identical, as far as the well-known term of the corresponding equations,

(102) and (51).

The solving of our present equations, therefore, present expressions
which are quite identical with those of equations (62) to (66), as soon

as we replace the factor, —g-, used in those equations, by

fri' + rV)j>.— 2r?p,
r.2 — r-2T 2

and as soon as we understand, by a, the value announced at equation

(100), and which is now valid.

As -r* represents, with tubes of very thin walls, the tension which is

produced when both ends are open, so

W + rflpo — i r,'p
t

r t
— r

expresses, according to equation (21), the tension arising in tubes of
any thickness under the same circumstances, as to the internal

tensions.

With tubes of sufficient length the tension, s, in the internal sub-

stance, will therefore surpass and fall short of the valid medium value
for tubes with the two open ends, above mentioned.
Thus the closing of tubes of variable thickness does not necessarily

involve a strengthening, but on the contrary a weakening of the tube,

and from this follows, that the utmost limit which is equal to the inner
pressure, p„, must in no case be surpassed with tubes with open ends,

and which is equal to the ultimate resistance of the material, must
neither be surpassed with a tube with closed ends, on the contrary it

ought not even to be reached,

Here we suppose, as we will almost always do in practice, that the

external pressure, p„ is very small. If it were very great, then certainly

the inner pressure, p , might surpass the absolute solidity, as has already
been remarked in the part of this treatise where the common ratio

between the tubes with open ends and those with closed ends was
treated of. This, as just now explained, would in nowise here be
changed.

If we imagine a tube with open ends enclosed in an absolutely hard
material, or surrounded by an absolutely rigid band ring, so that the
external circumference cannot at all expand, and that the tension, s,

must remain in it, equal to zero, the tube would clearly be protected in

the most efficient manner. However, it can only bear a reasonable
increase of the inner pressure, p„, beyond the ultimate resistance, if its

substance is only moderately great.

The preceding case belongs to that examined in the first part. The
pressure, p„ of the surrounding mass, which is to prevent the increase



November 1. ISM THE PRACTICAL, MECHANIC'S JOURNAL. 203

of the external radius, r,, is found from equation (26), by putting therein

T= ru s= s,= 0. That is

If we substitute this value in (21), we get for the tension in the inner

substance

r,- + n :P°

If this is not to surpass the ultimate resistance, (/), then the internal

pressure must not surpass the value of limit

r, — r

5. Tubes with closed ends considered by means of a simplified

hypothesis.

We have seen, in the first part, that the hypothesis showing that the
material of the thickness in the direction of the radius did not suffer any
compression, or that the volume of the thickness remained always the

same, has produced formulte which give accurately enough the required
thickness of walls of tubes with two open ends, is as much as the pro-

portion of the thickness, b= r,— r,, to the internal radius, (r ), does

not surpass the value -=. As in this the greatest number of cases are

comprised, we will likewise (as it produces a great simplification) work
out this hypothesis for tubes with closed ends.

As, with this supposition, p appears as a quantity independent of r,

we have -r-^ = 0, thus if we differentiate equation (81) for r

r _+, =

d s d r

From this we get, by integration, the limits s s and r r

log ~= log -*
*0

g

whence

J 8 dr= r ^J~ — re sa log ^

(1060

(107.:

According to equation (81) we have for the neutral fibre

r = r
2

.?
2

and as according to (106), s2=

Consequently likewise

dj? __ r± d*„
dx E d x

E (108.)

dl

p
2 _ r± d* s"

dx* ~ E da*

Through all these values, equation (81) becomes

r„ (r, — r,)
3
(r,

2 + 4 r, r„ + r*) d* s r. ,„ „„ .

36*(r, + r
)

J^^rc-r^-r^V* £ (109.)

or if we put

qa. (r, + r ) log

(r,— r.)
3 (r,

2 + 4r,r„ + r 2
(110.)

dU„
dx*

= 4 a4 n Po — r, p.

U log —
(111.

This equation is treated like (47).

Where one end of the tube is closed in such a manner that the
tension, (s ), in the inner substance is zero, and that the tangent of the
longitudinal section is parallel to the axis of the tube, the equation (83)
is valid for Q, = 0, t"= 0, and leads then, in the way already several
times explained, to the conditional equation, (105). As also the equa-
tions (102), (103), (104), are valid, except that in equation (102), the

well-known term takes the value -fi-O l£'
t
so we see that the ratios

of tension sought are also (upon the hypothesis we have started from)
expressed by the equations (62) to (66), when we replace their factor,

-ip i
by the quantity

fn Po — r
i P i

'o

which represents, in both instances, the tension of the inner wall of a

tube with two open ends.

(To be continued.)

THE DUTCH SYSTEM OF EIELD ARTILLERY.

( Continued from page \1Z.)

49. When the shell is employed as a plain projectile against troops,

it should be given a fuse of longer time of burning than the duration of

the flight up to the point to be struck, so that the shell shall not burst

until further on, and so produce a double effect.

50. On ground favourable for ricochetting, it will often be advantageous
to employ an angle of elevation less than that which would correspond
to the distance at which the shell might be desired to burst, provided
that the fuse be supplied with reference to this distance

51. In the grazing shell fire referred to in the preceding, especial

regard is had to the explosive effects of the projectile at tolerably

great distances, such as 2000 or 3000 paces. But there are other
circumstances in which the effect of the shell, as a plain projectile,

is more important than its explosive effects at the end of its course.

These circumstances are those which render advisable the grazing fire

of round shot from smooth bore guns. As the ranges of this grazing
fire are longer, and the ricochets cling to the ground for longer spaces
with the rifled than with the smooth bore guns, the former present a
great advantage in this respect.

52 For vertical shell fire, use is .made of but two cartridges, k 070
and 0^090 (0-154 lbs. and 0-198 lbs), one fuse, No. 12, and one aDgle of
projection 25°. This angle is the greatest which can be given to the
arm under ordinary circumstances, and for it the trail must be slightly

sunk in the ground.
The ranges obtained at this angle are, in round numbers, 950 and

1200 paces, according to the charge. The deviation is respectively

about 25 and 30 metres, and the time of flight 9" 3'" and 10'' 2"', so that
the deviation is sensibly proportional to the square of the time of flight.

With smaller charges, the ignition of the fuse is rather uncertain.
In experiments executed on the grassy part of the plain of Waalsdoip,

the greatest ricochet with a charge of 0^070 was from 50 to 55 paces
;

with the k-090 charge, nearly all the shells buried themselves in the
earth (Table F.)

The projectiles strike the earth point foremost, and whether they
bury themselves or ricochet, the fuses continue to burn, and causes
them to burst, so that the adjustment of the fuses is useless.

The pointing does not require any special arrangements.
The correction of the lateral deviation is done on the butt itself. For

this purpose, before sinking the trail in the ground, the gun is pointed

as exactly as possible, as much to the left of the object as has been
above indicated, modifying the normal correction according to the

requirements of the wind. The earth is then hollowed out under the

trail until the lever touches the ground, afterwards, by raising the sight

as far as the screw will allow, the wished for angle of projection is

obtained with sufficient exactness.

To verify the direction, the marksman uses the worm by way of

plumb line.

On account of the smallness of the charges, the piece retains the
direction once given it.

* 53. Shrapnels may be employed very advantageously from 600 up
to 2000 paces. At greater distances they are only useful so far as it is
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possible to closely observe the effect produced, and as the effect is worth

the ammunition expended.

The results of experiments, which will be found below (Table G), may
give some idea of the efficacy of shrapnels. According to these experi-

ments it may be taken for granted to begin with, that to use shrapnels

at a given distance, a rise of sight should be employed which would
carry the shell 100 paces farther, and the fuse corresponding to the real

distance.

The most favourable results were obtained when the point of bursting

of the shrapnels was at a height of 2 ,u,50, or more, and at a distance of

at least 100 metres from the mark.
These experiments do not give an exact idea of the mean effect per

shot fired, by reason of the great number of shrapnels which lost their

fuses by ricochetting. With the fuses furnished with a band of paper

rolled round them, as they are now made, this accident would not have
happened, and the shrapnels which ricochetted would all have put more
or less bullets into the mark. It is even very probable, considering the

smallness of the angles of reflection on level ground, that the shrapnels

which burst after having ricochetted would produce a considerable effect.

54. The practice with grape from the rifled 4 kilo, is naturally inferior

to that from the smooth bore gun of 12 and 6 kilos., and cannot be com-
pared with that from a smooth bore gun of 4 kilos.

If the balls for the 4 kilo, cannon had the same diameter as those for

the 12 and 6 kilo, guns, it is plain that their number would be much
diminished. To make good this inconvenience, the balls for the 4 kilo,

gun are made of a mixture of lead and tin in equal parts, which allows

of their being made smaller, while still giving them sufficient weight
and hardness. With the charge of k 750, these balls have sufficient via

viva, and in other respects are quite inoccuous to the grooves of the

eun -

The results of the experiments are given in the second part (Table

H.) This practical rule may be deduced from them—That up to the

distance of 500 paces, the limit of effective fire, the most suitable rise of

sight is that which would carry the shell to double the distance.

THE CONSTRUCTION OF PUBLIC COURT HOUSES.
THE MANCHESTER ASSIZE COUNTS.

There are some of our readers who know but too well what it is of

suffering and depression of health to be shut up, day after day, in our
stuffy and contracted and ill-contrived London and Westminster Courts

of Justice; and many of the professional classes, who recall with misery
the mental effects of the atmosphere they there breathe, day after day,

and the distracting effects upon the attention of the rushing, hustling

crowd, produced not by the necessities of the case, but by the monstrous
disproportion between the demand for room and the provision of it made
in, we may say, every metropolitan court, will read the following

account of the New Assize Courts of Manchester with interest and
instruction. It shows what ought to be done, and what the intelligent

and go-ahead men of Manchester have in this accomplished.

Manchester, July 27th, 1864.—The assizes commenced at this city

for the first time on the Northern Circuit this day.

Great was the interest and curiosity of the members of the circuit to

see the new assize courts, about which so much had been heard, and on
the completion of which hung the division of the circuit, but just ac-

complished; and yesterday afternoon, as the members of the circuit

began to arrive with the learned Judges from Lancaster, as was to be

expected, the new assize courts were the first attraction. As a body,
perhaps, it would be hard to find any set of men more difficult to please.

What satisfies one, another does not like. They are educated minutely
to criticize. On this circuit, also, nothing but a very high standard of

excellence was likely to please, for the courts at Lancaster are very
beautiful, and well adapted to their purpose ; and the building in which
the courts are held at Liverpool is unquestionably a magnificent build-

ing, and the courts there are furnished in a costly and grand manner,
albeit but indifferently adapted for the purpose for which they were
intended. At Liverpool, amid much that is costly, there is a cumbrous
air about the courts. You hear badly. Jurors are but indifferently

accommodated. The courts are far apart, and the judges are isolated a

five minutes' walk through gloomy and gas-lit passages from one
another. The bar is, as it were, pitched into a grand and comfortless

building, and told, "There, make the best of it, we'll do no more for

you." The lavatory and other conveniences are scarce, and in hot
weather offensive. The library— a large fine room—has in it a
want of the possibility of privacy and quiet. One noisy man disturbs

the whole room. Consultation-rooms are not deemed a necessity of the

profession ; and amid much that is unquestionably handsome—nay,
magnificent in the building, its gloomy passages, and the absence of

consideration for the wants and comforts of a large body of men, after

a few days invariably tell upon the spirits. It may be that Liverpool
strove for too much, and, endeavouring to provide a public hall for

concerts and other purposes of necessity, sacrificed much of convenience
for the assize courts and for the lawyers.

Manchester has, however, avoided these mistakes. Her Palace of
Justice— for no less name seems fitted to apply to the exquisitely
beautiful building in which the assize courts are placed—has been con-
ceived and carried out with that unity of purpose which generally
insures success. It has been built and adapted for the administration
of justice, and for that alone. All its conveniences and contrivances
have been carried out with the one object of facilitating in the very best
manner the performance of the various duties cast upon the judges, the
bar, and the jurors. The courts are so placed that the private rooms of
the judges are closely adjoining. They can therefore communicate
readily with each other. The courts are large and roomy, with ample
public accommodation. The bar accommodation is most considerate,
and for the first time may be seen barristers' seats adapted for the
performance of the laborious and arduous duties cast upon the bar.

The desks in front of the seats are flat and broad ; a barrister may,
therefore, get up and address the jury without seeing his brief and
papers scatter about his heels, or over the front into the next seat—in-

conveniences which, while they incommode the working barrister, and
worry and divert his attention, are not a little mischievous, consequently,
to the interests of the client entrusted to him. In fact, a scientific, a
liberal, and a skilful course marks throughout the whole arrangements.
Of the ornamentation of the courts we have yet said nothing. The
building is florid Venetian Gothic, exceedingly beautiful architectural!}',

and the interior of each court is in admirable taste and keeping with
the building. The fittings are of oak, and light and elegant panelled
oak surrounds the courts, and seems well calculated for sound, at the
same time giving to each court an indefinable air of elegance and
comfort. The actual trial of the courts has proved them to be well
adapted for hearing. The ornamentation of the courts is by Mr Crace,

of London, and it is almost needless to say that his decoration accords

and harmonizes admirably with the appointments and designs of the
architect, and that everything is carried out with excellent taste.

Everything is genuine, substantial, and elegant. There is no tawdriness

of painting and stucco and imitation marble, carved oak and varnished
pinewood and the carved gray stone of the building are almost the only
ornaments used, and there is a genuine and real look about everything.
Connected with the courts is a magnificent hall with tesselated pave-
ment to promenade in. It is covered with a hammer-beam roof of open
timber work, the spaces between the rafters being painted blue and
powdered with white stars. Grotesque figures on either side support

the gas pendants, which of their kind are very light and elegant,—by
Skidmore of Coventry. It is lighted at each end by two large stained

glass tracery windows. A light and elegant arched corridor, with
abundance of light from a stained glass roof, leads to a most charming
library, fitted with little recesses in which the members of the bar may
quietly read their briefs apart from the rest of the room. On the

opposite side of the hall, a wide stone staircase, the sides lined with
encaustic tiles in a pleasing and quiet pattern, which, in fact, goes round
the interior of the building, leads to a suite of consultation rooms, to a

very well proportioned and exceedingly handsome barristers' dining-

room for the bar mess, plainly yet handsomely furnished with a long

oak table and cross table capable of dining about 100 barristers. The
room is furnished with strong substantial leathern-seated oak chairs,

the ornaments and other furniture being in excellent taste and perfect

keeping. In this room upwards of 50 members of the bar dined at mess
last night, and the appliances of the kitchen were at once put into use.

In the basement story are the kitchen and other offices, fitted for a large

household, and admirably contrived. At the other end of the building

are the private apartments of the judges and their marshals and suite.

They are all furnished with a plain, substantial, and yet elegant, taste,

which gives to the whole a charming air of comfort and repose.

One thing is particularly observable throughout the building— the
perfect adaptability of its various parts to the purposes to which they

are applied. There are no dark holes, or gloomy gas-lit passages, or

badly-contrived closets. There is an abundance of light, of ventilation,

and of convenience of every kind. The Gothic form of the building

seems to have adapted itself to exactly what was wanted within, and
the lofty and elegant timber-arched roofs afford that variety of form and
of beauty which at once satisfies and gratifies the eye.

It is simply an act of justice to Mr Waterhouse, the architect of this

most beautiful building, to state that he has built a palace of justice,

the equal of which the country does not possess, and which may well

serve as a model for all future buildings of the kind. All credit ought
also to be given to the magistrates of the Hundred of Salford for the

unstinted liberality with which they furnished the means wherewith to

erect so magnificent a structure.

THE CAUSE OF THE BURSTING OF THE BRADFIELD DAM.

We learn from the Sheffield Independent that during the last week or
two of Jul}' last, the engineers of the Water Company have been prose-

cuting an examination of the embankment of the Bradfield dam, with
the view of throwing some light upon the cause of the disruption of the
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embankment. They have succeeded in obtaining results of a..very im-

portant nature, which show that some of the theories set up by the

government engineer to account for the disaster must be excluded from

further consideration. At the inquest on the victims of the flood, a
great deal was said in condemnation of the manner in which the outlet

pipes had been laid, and that Mr Rawlinson, in his official report, stated

that ''they were laid in a most objectionable manner, so as in fact to

insure a fracture somewhere." This assertion was made the foundation

for a superstructure of argument, more or less convincing, by critics

who professed to be conversant with the subject, to show that the pipes,

and pipes alone, had been the cause of the "failure." Mr Rawlinson's

assertions have had the serious attention of many practical men, and
the result was the institution of a series of experiments, which have
conclusively established the unsoundness of Mr Rawlinson's theory,

which it will be recollected we pointed out from the first. The valves

at the outer end of the pipes were closed, and hydraulic pressure equal

to twice the pressure that could have been put upon the pipes when the

reservoir was full, was employed. The pressure was equal to the weight
of a column of water 170 ft. iu height. Not the slightest leakage could

be detected along the whole line, and the conclusion was that the pipes

were as true and tight as when they were first laid. After this,

however, a further experiment was tried. The pipes being 18 in.

in diameter, they will allow of a man passing through them, and
one of the men was sent up the whole length, to ascertain if there

were any "drawn or blown joints." He found the pipes perfectly

straight, not the least sign of deflection being observable. On his

return he left lighted candles at regular intervals in the pipes, and
they presented a level and unbroken line, testifying in the plainest

manner to the fact that none of the sections of the pipes had moved,
and that there was no deflection at the point where the pipe trench

and the puddle gutter intersect. The above statement of facts explodes

the " pipe theory," and renders quite useless an elaborate diagram
accompanying the official report, in which Mr Rawlinson shows with
beautiful accuracy of detail the " probable cavity " and the "probable

deflection of the pipes"
The preceding statement of the Sheffield Independent, will be read

with some interest by those of our readers who perused the article on
the subject of the Bradford disaster in the Practical Mechanic's Journal
for June last. This specious, if not probable cause for the break of the

embankment, being now apparently fully put out of court, there are,

no doubt, a choice of some six or seven other solutions possible to be

taken from the large repertoire of conceivabilities provided by Mr Raw-
linson to account for the finale. Probably no one of these will be

deemed as fully to satisfy the conditions ; however, as that we were
the first we believe to distinctly enunciate, and which there can be
little doubt was the true cause of the disaster, the evidence of the

several engineers appended to the report all go towards sustaining our
views, though none seem to have reached the point of a complete
explication of the facts.

—

Ed.

THE PNEUMATIC RAILWAY AT SYDENHAM.

The Crystal Palace grounds were, during August last, the scene of

a very interesting experiment. A series of trial trips on the model
Pneumatic Railway, recently constructed there, under the superinten-

dence of Mr Rammell, C.E., took place, with perfect success, in the

presence of several eminent engineers and scientific men. A brickwork
tunnel, about 10ft. high by 9ft. wide, and capable of admitting the largest

carriages used on the Great Western Railway, has been laid with a
single line of rails, fitted with opening and closing valves at either

extremity, and supplied with all the other requisite apparatus for pro-

pelling passenger trains on the pneumatic principle. The tunnel or tube,

extends from the Sydenham entrance of the grounds to the Armoury,
near the Penge-gate, a distance of nearly 600 yards. The object of

laying down this experimental line is to afford, both to the scientific

world and the travelling public, a practical demonstration of the appli-

cability to passenger traffic of the motive power already employed by
the Pneumatic Despatch Company in the conveyance of letters and
parcels. The pneumatic principle of propulsion is very simple. The
train is driven along in one direction by a strong blast of air, and drawn
back again in the opposite direction by the exhaustion of the air in front

of it. The train may be said, in fact, to be blown through the tube on
the down journey, and sucked through it on the return journey. It

must not, however, be supposed that the passengers are deposited at

their destination with a sudden jerk. Such an inconvenience is entirely

obviated by the mechanical arrangements employed. The motion is

throughout smooth, easy, and agreeable, and the stoppages are effected

gently and gradually. Indeed, when it is considered that the curve in

the tunnel is unusually sharp, being of eight chains radius, and that the
gradients are as high as 1 in 15 (those of Holboru-hill being only 1 in

18), it is surprising that the motion should be so much steadier and
pleasanter than ordinary railway travelling. The journey of 600 yard3
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was performed either way in about 50 seconds, with an atmospheric
pressure of only 2 4 ounces to the square inch j but a higher rate of speed,
if desirable, can easily be obtained consistently with safety. Indeed, one
great incidental advantage of this species of locomotion is that it ex-
cludes all risk of the collisions occasionally attendant on railway travel-
ling; for it is plain that no two trains could ever run against each other
where all the propelling force is expended in one direction at one time.
The worst mishap whieh it is said could well happen is that, owing to
some sudden failure in the machinery, the train might be abruptly
brought to a dead stop in the middle of the tunnel, when the passengers
would have to alight from the carriages and grope their way as best they
could out of the tube. Such a predicament certainly would not be envi-
able, but it might be more ludicrous than dangerous. Whether in such
a contingency there is any possibility of another train being started
before they had safely made their exit, or any risk of their sharing the
fate of frogs placed under an exhausted air-pump, we do not venture to
assert ; but probably the scientific engineer could guarantee the traveller
against any such novel peril. The train used consisted of one very
long, roomy, and comfortable carriage, resembling an elongated
omnibus, and capable of accommodating some 30 or 35 passengers.
Passengers enter this carriage at either end, and the entrances are
closed with sliding glass doors. Fixed behind the carriage there is a
framework of the same form, and nearly the same dimensions, as the
sectional area of the tunnel ; and attached to the outer edge of this frame
is a fringe of bristles forming a tl lick brush. As the Carriage moves along
through the tunnel the brush comes into close contact with the arched
brickwork, so as to prevent the escape of the air. With this elastic collar

round it, the carriage forms a close fitting piston, against which the
propulsive force is directed. The motive power is supplied in this
way:—At the departure station a large fan-wheel, with an iron disc,

concave in surface and 22 feet iu diameter, is made to revolve by the aid
of a small stationary engine at such speed as may be required, the
pressure of air increasing, of course, according to the rapidity of the
revolutions, and thus generating the force necessary to send the heavy
carriage up a steeper incline than is to be found upon any existing rail-

way. The disc gyrates in an iron case resembling that of a huge
paddlewheel ; and from its broad periphery the particles of air stream off

in strong currents. When driving the air into the upper end of the
tunnel to propel the down-train fresh quantities rush to the surface of
the disc to supply the partial vacuum thus created ; and, on the other
hand, when the disc is exhausting the air in the tunnel with the view
of drawing back the uptrain, the air rushes out like an artificial hurri-

cane from the escape valves of the disc case, making the adjacent trees

shake like reeds and almost blowing off hia feet any incautions spectator
who approaches too near it.

When the down journey is to be performed the breaks are taken off

the wheels, and the carriage moves by its own momentum into the mouth
of the tube, passing in its course over a deep air-well in the floor, covered
with an iron grating. Up this opening a gust of wind is sent by the
disc, when a valve, formed by a pair of iron doors, bung like lock-gates,

immediately closes firmly over the entrance of the tunnel, confining the
increasing atmospheric pressure between the valve and the rear of the
carriage. The force being thus brought to bear upon the end of the
train, the latter, shut up within the tube, glides smoothly along towards
its destination, the revolving disc keeping up the motive power until it

reaches the steep incline, whence its own momentum again suffices to

carry it the rest of the distance. The return journey, as above indicated,

is effected by the aid of the exhausting process. At a given signal a

valve is opened, and the disc-wheel set to work in withdrawing the air

from the tube. Near the upper end of the tube there is a large aperture,

or side-vault, which forms the throat through which the air is, so to

speak, exhaled, the iron doors at the upper terminus still being kept
shut. Iu a second or two the train posted at the lower terminus, yield-

ing to the exhausting process going on in its front, and urged by the
ordinary pressure of the atmosphere from behind, moves off on its up-
ward journey, and rapidly ascending the incline, approaches the iron

gates, which fly open to receive it, and it emerges at once into daylight.

Such is the mode in which the system works, and it seems capable of

being adapted to railway communication within the metropolis and
other large towns, or wherever tunnelled lines with steep gradients
exist. The chief obstacles encountered in practically working the at-

mospheric railway, introduced some 15 years ago, are considered to have
been effectually overcome by the present modification of the principle.

Under the former system the tube was of very small size, and fixed

upon the ground ; a longitudinal or continuous valve opening at the top,

along which a rod, connecting the piston with the carriages, passed, and
the valve closing behind the rod as it moved onwards. The amount of

atmospheric pressure required to be exerted where the area of the tube
was so small, was enormous, being from 71b. to 101b. per square inch;
whereas upon Mr Rammell's principle the pressure is only 2£oz. per
square inch, and, moreover, the great leakage and waste of power which
rendered the old atmospheric system so costly in working are here in
great measure avoided. It need hardly be added that the worst draw-

2o
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backs to travelling through tunnels—viz., the smoke and sulphureous

vapours emitted from the locomotive, and the close, unwholesome at-

mosphere of the tunnels themselves—are in this case got rid of. Every
train, in fact, carries its own supply of fresh air along with it, and also

expel3 the foul air before it.

The preceding notice of the first expansion of the Pneumatic despatch

up to the magnitude of a traiu to carry Passengers—will interest such

of our readers as made themselves acquainted with the minute details of

the system, as in operation for carrying the mails from and to Euston
Square Terminus—which we gave in the Practical Meclianic's Journal
for June, 1863.

A very good popular illustration of the construction of the Passenger
Carriages, and of the extremly ingenious and effective way in which by
a roucke of bristles all round the piston or rear screen of the train, Mr
Rammell has secured its being practically air tight, and yet with almost

no friction whatever—may be seen in a recent number of the Illustrated

London News. A cotemporary Journal (Tlte Builder) has published

some remarks depreciatory of this method of Railway Locomotion, but

of so loose and unsupported a character, that there is nothing in the mere
assertions to refute.

As yet, we believe we may say that nothing is experimentally known
of the economic value in working of this system. It stands upon a quite

different basis in this respect from the Atmospheric Railway of Clegg
and Samuda. We expect ere long to be in a position to obtain trust-

worthy data, by whicb the economy or otherwise of working may be

determined, and meanwhile would hope our readers will suspend judg-
ment.

—

Ed.

GRINDING, CRUSHING, AND HULLING MILL.

(Illustrated by Plate 318.)

Our plate (318) this month illustrates an ingenious arrangement of

apparatus recently patented by Mr John Patterson of Beverley, having
for its object the grinding, crushing, hulling, or shelling of various

kinds of farm or vegetable produce, and applicable also to the crushing
and grinding of minerals and other hard substances. Mr Patterson's

improvements have reference to that class of mills known as eccentric

mills, wherein the grinding, or other operation, is effected between the

faces of two circular toothed plates or discs, which revolve together by
contact with each other in the same direction, but are placed eccentri-

cally to each other so as to produce a wrenching action upon the sub-

stance operated upon. These mills have hitherto been liable to become
choked and useless by having their grooves or teeth filled up when
reducing soft, oily, and gummy substances ; and one part of AJr Patter-

son's improvements consists in arranging the plates or grinding
surfaces in such a manner that one or more scrapers may be applied to

keep the surfaces clean. In lieu of using two perfectly flat plates or

grinding surfaces, and placing them opposite to each other, as usual, in

parallel planes, so that the two surfaces cover each other, or thereabouts,

the grinding surfaces are made somewhat conical or bevelled, and
placed in such a position that they can only be brought into contact

with each other on oue side of their respective centres, in a line at

right angles to a plane passing through the centres of both plates. A
space is thus left between the two surfaces on the opposite side of their

centres, wherein one or more scrapers can be fixed. The substances to

be operated upon, in place of being fed in through an eye in the centre

of one of the plates, are fed directly into the angular space formed
between the grinding surfaces, where they are nearest in contact, and
are thus subjected to a crushing action in addition to the wrenching
action of ordinary eccentric mills.

This mill has proved itself eminently adapted to the various require-

ments of farmers, and can, without any alteration or change of parts, act

efficiently as a grinding, bruising, or splitting mill, even when the
material is in so bad a condition that no other mill could operate upon
it.

Cotton-seed cake, which is now well-known to be a most nutritious

and agreeable feeding material (some say not inferior even to linseed

cake), has hitherto been condemned by many farmers on account of the
indigestibility of the adhering cotton, and the dangerous irritation pro-

duced by the tough, black shell, both of which it has hitherto been
found impracticable to separate from the seed.

This mill, by virtue of its compound action, can grind cotton seed,

linseed, and similar oily substances, to perfectly dry meal, so that by a
sifting apparatus which may be attached to the mill, all cotton, husks,

and similar refuse, can be completely separated from the meal.

By using a coarser grinding plate, the same mill will, easily, when
driven by a six-horse portable engine, reduce one ton of half-inch bones
to dust in an hour. The self-acting feeding apparatus, and also the

arrangement to admit of pieces of iron passing between the grinding
surfaces without danger of breakage, are all that can be desired.

Fig. 1 of the engravings represents an end elevation of this improved
eccentric grinding machine, the driving pulley being removed, and fig.

2 is a corresponding sectional plan of the same, a is the support, or
main framing of the mill, and b and c represent respectively the two
conical grinding or reducing surfaces, the one, b, being fast on the inner
end of the driving shaft, d, and the other fast on the end of a second
shaft, e, which is at an angle with the shaft, d, and has its inner end
slightly eccentric to that of the shaft, D, as is clearly shown in the
drawings. These grinding surfaces are slightly conical, and are in

contact with each other at one part only of their surfaces, p is a driv-

ing pulley, fast on the outer end of the shaft, D, which shaft works in a
long bearing, g, bolted to the bed plate of the mill, and consequently
the grinding surface, b, receives a positive rotatory motion with the
driving shaft, whilst the grinding surface, c, derives its rotatory motion
solely by frictional contact with the surface, b. The shaft, e, of the
grinding surface, c, is carried by, and revolves in a long bearing, h,
similar to the bearing, a, and also bolted down to the bed plate. By
placing the two conical or bevelled grinding surfaces at an angle with
each other, and bringing them in contact at one point only, sufficient

space is obtained between them, on the side of the centre opposite to
that on which they are in contact, to insert a pair of scrapers, i, i', which
are secured to the bed plate or other convenient support, and keep the
two grinding surfaces perfectly clean. K, k 1 are rollers which bear
against the backs of the grinding surfaces, b and c, respectively, at the
part where the actual grinding takes place. The spindle of the roller,

k, may work in stationary bearings, l, but the spindle of the roller, k',

is by preference fitted into adjustable bearings, m, which bearings are
acted upon by the screws, n, n, working through nuts or tapped holes in
the cross head, o. p is a fixed bracket in which the ends of the screws
rotate, and q. q are spur wheels for transmitting motion to both the
screws simultaneously, by turning the handrwheel, R. By regulating
the position of the roller, k.

1

, behind the grinder, c, in the manner shown,
the distance between the grinding surfaces may be varied so as to grind
finer or coarser as required, s is the feeding hopper, supported by the
uprights, t, T, and discharging its contents into the angular space im-
mediately above the point of contact of the two grinding surfaces. The
ground or reduced substances are discharged through the spout, v.

In practice, it is found advisable to enclose the two grinding sur-
faces and the rollers, k, k', in wooden or metal cases, so as to prevent
the entrance or exit of dust. The grinding surfaces may be composed
of stone, or any other suitable material, but when iron or steel plates
are employed for this purpose, as shown in the engravings, the grinding
surfaces may be furnished with circular teeth or ridges, varying in pitch
according to the work to be done. From the peculiar relative positions
of the grinding surfaces, it follows that the teeth or ridges on the
opposite grinding plates will cross each other when they are nearest in
contact, and thus produce a wrenching or twisting action upon the sub-
stances under treatment, in addition to the pressure between the plates.

RECENT PATENTS.

IMPROVEMENTS IN LOOMS FOR WEAVING.
Hugh Holden and Enoch S. Forshaw, Preston.

March 29, 1864.
-Patent dated

This invention relates to the self-acting break mechanism of looms, and
also to the weft fork. According to one part of this invention, it is pro-
posed to combine two levers on the present one-lever front break, the one
serving as the weft break lever, and the other as the concussion break
lever. These two levers are both carried on one bolt, pin or fulcrum, so

that they may act independently of each other, but with the assistance

of a weight on the weft lever. By the combination of these two levers,

and by a joint at or near the break-head on the weft lever, facilities are
obtained whereby the loom can be stopped instautly the spring handle
is thrown off by the weft breaking with the shuttle at home, or boxed,
thereby preventing all uneven places in the cloth, and likewise prevent-
ing damage to both looms and fabrics by concussion or banging off, and
enabling the weaver, in case of concussion or banging off, to remove the
entire break and so release the loom, in preference to turning the break
wheel, as at present. The end of the weft lever is supported upon
either a solid or an eccentric bracket, bolted to the spring handle in

such a manner as to admit of its position being regulated thereon. It

is further proposed to employ, in substitution for the ordinary riveted

pin which serves as the fulcrum for the weft fork, a pin, made tapering,

and screwed parallel a short distance down at one or both ends, as may
be preferred.

Fig. 1 of the annexed engravings represents a side elevation of a
portion of a power loom fitted with a sliding "frog," and having the
improved self-acting concussion and weft-break apparatus applied

thereto. The rest of the figures are details which hereinafter are

more fully referred to. A represents the main framing of a power loom,

and B the crank shaft provided with the usual break wheel, c. d is the
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break, which works on a stud centre or bolt, e, secured to the main
framing at the driving end of the loom, f is the concussion-break

lever, and o is the weft-break lever, shown in detail, side eleva-

Ffe. l.

tion, and plan, on an enlarged scale, at figs. 2 and 3, the former lever,

f, being rigidly secured to a lug, a, cast on the break, whilst the

latter lever, a, is allowed to work freely on the bolt, e, as a fixed

centre. This lever, o, has a step or shoulder formed upon it at

b, which bears against a corresponding part formed upon the break,

Fig- 2.

so that when the front end of this lever is depressed, it causes the

break, d, to tarn slightly upon its centre or bolt, E, and to be

applied against the rim of the break wheel, thereby stopping the

revolution of the crank shaft. As the weft-break lever works loose

upon the bolt, e, it allows the concussion lever, with the break to

Fig. 4.

Fig. 5.

which it is attached, to be brought into action a little before the weft-

break lever, a, is acted upon ; but by the time the concussion-break lever,

f, has been fully depressed or brought into action, the weft-break lever,

Fig. 6.

G, is released and drawn down by the weight, H, suspended therefrom,
and, consequently, the breaking action of the concussion-break lever, f,

is assisted and increased by the weight, h. i is the sliding frog ( or, if

preferred, the ordinary spring frogs may be used), which works along
the top of the rail, a 1

, of the main framing, as shown in the enlarged
transverse sectional and detail views at figs. 4 and 5. It is extended
at i

1 down the inner side of the rail, a 1

, and
has, at this part, two spring snugs, c e, cast
thereon, which work in a slot, d, made in the
framing. On the outer side of this rail, a',

there is a washer plate, k, which has two
holes therein, fitting on to the ends of the
snugs, c c, and these snugs are formed
with shoulders upon them to prevent the
plate, k, from being unduly tightened up
against the framing. L is a bolt or pin
which passes through the plate, k, through
the slot in the rail, A 1

, and through the

extended portion, i
1

, of the frog, thereby
serving to secure the plate, k, in its place.

The head of this bolt is prolonged so as to

form a stud or pin, e, projecting laterally some distance beyond the face

of the plate, k. Immediately under this stud or pin, e, is situate the
concussion lever, f, the end of which is inclined upwards, as shown in

the drawing, so that when the frog, with the pin, e, is moved forward
by the usual mechanism which is brought into play when the shuttle

does not box properly, as shown in fig. 1, the pin, e, will, by sliding

along the inclined end of the concussion-lever, depress that lever, and so

apply the break. Immediately after this movement has been effected,

the weft-break lever is released and brought into action. This is

accomplished by means of the arm, l 1

, cast in one piece with the frog,

which arm, when the frog is pushed forward, strikes against the head of

an adjustable screw pin, u, fitted into the ordinary spring handle, n,

and consequently releases that handle from it's detaining notch, and
allows the free end of the weft-break lever, a, to descend and assist by
its weight in applying the break. The free end of this lever, a, is

supported upon an inclined bracket, o, shown in enlarged detail at fig. 6,

fitted to the spring handle, n, so as to be adjustable thereon, and to this

bracket is hinged or pivotted eccentrically the piece of

metal,/. By pivotting this piece,/, eccentrically, so as

to give greater weight to the lower portion thereof, it

always assumes a vertical position when at rest, and
serves, when in that position, as a prop or support for

keeping the end of the weft-break lever elevated when
the spring handle is released from its retaining notch,

and consequently the break remains out of contact with
the break wheel, as the weight of the break-head itself

causes it to hang some little distance below the peri-

phery of such wheel. In this position the loom is free

to be turned by hand when required. So long as the

spring handle is held back in its retaining notch, the

end of the weft-break lever is supported and kept ele-

vated by the higher portion of the incline, g, on the

bracket, o ; but so soon as the spring handle is released

from its retaining notch, it moves in the direction of the

arrow, carrying with it the inclined bracket, o, and
consequently the end of the weft-break lever descends

to nearly the bottom of the incline, g, pushing to one

side the eccentric piece, /, and by its descent ap-

plies the break, the weight, h, giving the necessary

pressure. Fig. 7 represents a sectional plan of a

weft fork constructed according to this invention, the fork, p, being
hinged or pivoted upon a tapered pin, h, in lieu of upon a parallel

riveted pin, as heretofore. One or both ends of this pin are screwed
parallel a short distance down, as shown at i, these screwed portions

passing through the jaws in the supporting rod, Q. By screwing this

pin forwards or backwards, it may be made to fit with the greatest

accuracy into the hole or socket in the fork, such hole being tapered

to correspond to the taper of the pin, and consequently all undue loose-

ness or shaking of the fork is obviated.

Fig- 7.

IMPROVEMENTS IN SEA AND RIVER EMBANKMENTS.

B. P. Stockman and J. S. Scott, London—Patent dated March 3, 1864.

This invention relates to the preparation and providing of foundations

for structures required to be erected in water, or in marshy or wet

ground, and is applicable in all cases where coffer dams have hitherto

been found necessary. According to this invention, it is proposed to

form a foundation platform of iron, stone, timber, or other suitable

materials, supported upon, and securely fastened down to cylinders or

piles, or other suitable supports, and made sufficiently strong and water-
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tight to admit of the superstructure being erected thereon and resisting

the upward pressure of the water. A tank dam is to be attached to this

platform, of which the platform itself forms the water-tight bottom. By
this arrangement a secure and dry chamber is obtained, within which
the structure can be erected. As each section or length of the structure

is completed, the sides and ends forming the tank dam maybe removed,
leaving the structure supported by the foundation platform. In cases

where the platform might be liable to oxidation or rapid decay, or re-

quired to be removed, "relieving" or "groined" archiug, or concrete

or stone blocks may be used in the lower part of the structure, which
would form a sufficient foundation or support, bearing directly on the

cylinders or piles in the event of the platform being entirely destroyed

or removed.
Fig. 1 of the annexed engravings represents a transverse vertical

section of one form of sealed platform and tank dam, constructed and

Fig. 1.

combined together according to this invention, and fig. 2 is a corre-

sponding plan of the same, a and b represent two of a series of wrought
iron cylinders sunk in the usual manner, aud filled iu with concrete, as

shown iu the drawings; c c are cappings of brick or stone, upon which
the sealed platform, g, rests.

Fig 2. In this case the sealed plat-

form is composed of cast iron

girders, g
1

, and arched plates,

p. d represents sheet piling,

which is driven iu from cyliu-

der to cylinder. The outsides

of the portions, e e, of the
cylinders are left standing af-

ter the process of sinking, and
serve to form a part of the
tank dam of which f are the
vertical plates. The portions
drawn in dotted lines, shown
at h, illustrate the position of

the structure intended to be
erected. In order to give
greater area for the pressure
on the base of the concrete in

the cylinders, the ground may
be coned out, as shown at 7c k
iu fig. 1. In another modifi-

cation the sealed platform is

composed of "groined" plates,

which rest, with their convex surfaces upwards, upon the brick or stone
cappings in the tops of the cylinders. The sheet piling and outer
portions of the upper lengths of cylinders are left standing, as herein-
before described, to form a portion of the sides and ends of the tank dam.

From the foregoing description, and by reference to the engravings,

it will be seen that the essential feature of this invention consists in the
means described and illustrated, of forming foundations for embank-
ments, sea or river walls, moles, breakwaters, piers, and abutments of

bridges, light-houses, or any other kind of structures, or buildings of

brick or stone work, or of any other materials, that have to be erected

in water, or on the margins or shoies of lakes, canals, rivers, seas, or on
their beds, that is wholly ox partly immersed in water, so that such
structures can be formed, built, or erected in an enclosed, dry, temporary
chamber, without resorting to the usual method of driven or sunken
coffer dams, and excavated foundations within them. The various

modes of forming pier or pile supports that have hitherto been in use
are made use of, such, for instance, as sinking cylinders, and filling them
up solid with concrete brickwork, or other suitable filling up, or screw
piles, iron or driven piles, corrugated iron piles, or a natural rocky bed,

an artificial bed of rubble, or any means suitable to form a support or

bearing for the upper work, which, in detail, is constructed as follows :

A " sealed platform " is constructed, and a " tank dam j" these two com-
bined together comprise this invention.

The sealed platform, as will be seen, may be constructed in various
ways, according to the requirements themselves and materials at hand.
For example, it may be of cast or wrought iron, in the form of girders,

joists, and plates, or of groined plates, buckled plates, or of cast or
wrought iron, or both combined, of any suitable form and arrangement
sufficient to sustain the load of the structure, and to keep out the water.
Round the margin of the sealed platform there are vertical sides aud
ends attached to it, forming with it a tank dam. The sides and ends are

of wrought or cast iron, so formed and arranged as to resist the pressure

of the water from without, and to inclose a convenient chamber in which
to build, construct, or erect the permanent structure.

The joints in the sealed platform and tank dam are cemented, caulked,

or packed, or made water-tight iu any other way, and fastened by bolts,

and nuts, rivets, or other methods of ensuring a proper fastening. The
sealed platform and tank dam are lowered on to the supports or bearings
already described, and fastened to them or not, as the case may require,

or constructed thereon. The permanent structure of whatever form or

kind it may be, is then erected in the inclosed space, and when com-
pleted the sides and ends of tbe tank dam are removed, leaving the
structure founded on the sealed platform.

The following are some variations in the details of the sealed platform
and tank dam :

—

The sealed platform may be made partly or wholly of other materials
than cast or wrought iron, such, for instance, as partly or wholly of

timber, or of slabs of stone, slate, or brick arching, or groining, all of

which are set in a girder framing of cast or wrought iron or timber, or

otherwise bound together in shape and position. The tank dam sides and
ends may be of timber, or of timber and iron combined, or of other suitable

materials. A tank dam is also framed by sinking the sides and ends
deeply into the bed under the water, or by attaching them to the supports
or bearings before described, in which case the sealed platform is made
by a solid mass of concrete, rubble, masonry, brickwork, clay or other
material, filled in up to the level of the footings of the permanent struc-

ture to be erected, and the upper surface of such filling in is then left

level to receive the structure, or prepared by a paving of iron or timber,
or by other means either level or in the form of centering, so that the
structure to be erected will have its weight transferred by means of
relieving arches, or groining directly on to the rigid portions of the
supports or bearings, such as, for example, the cylinders or piles. The
tauk dam is sluiced out when necessary, by means of valves or open-
ings. Any upward pressure due to a head of Water by loading the
sealed platform all over is provided against, or by anchoring or fastening
it down to the supports or bearings, or by pumping the accumulated
water from under the surface of that portion of the sealed platform ex-
posed to its action, or vents are left for the water to ooze through, to

prevent the static pressure due to the head forcing up the sealed plat-

form ; aud where required, sheeting piles of timber or iron, or plates of
iron, either plain, buckled, or corrugated, sunk into the bed under the
water are also used, and between the pile or cylinder supports around
the margin, to prevent the bed from being scoured by the action of the
tide, and also to prevent the water from penetrating and accumulating
quickly under the sealed platform.

This invention is intended as a substitute for either of the methods of

founding a permanent structure called "Tide work," and "Hydraulic
work," wherein the structure may be founded on supports or bearings
such as we have described, but without a tank dam, the " tide work "

process only allowing the building to go on during the times the water
is below the level of the work, and the "hydraulic" process goiug on
actually iu the water, that is to say, by the aid of diving, or other sub-
merged means. This invention therefore differs from these processes,

iu so far as we construct and use a tauk dam, as already described,

forming a dry chamber in which the permanent structure can be erected.

By preference, the tank dam is made to extend in height above the
highest water level, so as to enable the permanent structure to proceed
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IMPROVEMENTS IN MACHINERY FOR THE MANUFACTURE
OF BRAIDED OR PLAITED FABRICS.

GeOEGE BlETHISTLE ASI> RlCHAED FcEKIVAL, loth, of ManCllAStST

.

—
Patent dated Feby. 27, 1864.

This invention relates, firstly, to machines for braiding or plaiting

yarns or threads, and its object is to dispense with the " fingers " used
for guiding the threads when forming the selvage of the braid, and

No. 200.—Vol. XVII.

at all states of the tide, in the sea or tidal rivers
; but a tank dam is

also used of less height, with a means of sluicing, so that a structure
can only be erected dry within it while the water is below its top edge
—the time of working per day being determined by the height of the
tank dam.

IMPROVEMENTS LN THE SEPARATION AND PURIFICATION
OF COLOURS.

Euges Lucius, FranJcfort-on-Oie-Maine.—Patent dated Febmary 5, 1S64.

This invention relates to the separation of colours derived from rosaniline,

or its salts, by means of aldehyde, or its homologues, in conjunction with
an acid, or by means of protochloride of tin, or other body or compound
capable of producing therefrom the colours mentioned below, such as
violet and green colours, and consists in effecting their separation when
in solution, by means of certain bodies or compounds, such as animal or
other decolorising charcoal, metallic sulphides, oxides, basic salts,

silica, or silicates, finely divided sulphur, China clay, or kaolin, or other
bodies or compounds which possess an affinity for or the power of re-

moving colouring matters from solution. It is found that the affinity

for or the power of adhering to such substances, compounds, or bodies,

is possessed in a greater degree by the blue and violet colours than by
the green colour, and that by employing such substances, bodies, or

compounds, as possess an affinity for colouring matters in suitable pro-

portions, that the colours may be separated, and may be subsequently
obtained in a manner suitable for the purposes of dyeing or printing.

In carrying out this invention, the solution containing a mixture of the

colours before mentioned is taken, and, if necessary, the same is diluted

with water, or with water acidulated with sulphuric or other acid, and
the same is brought into contact with, or the solution of the mixed
colours is heated either with finely divided animal or other decolorising

charcoal, or with metallic sulphides, or with oxides, or with basic salts,

or with silicia, or silicates, or with finely divided sulphur, or with China
clay, or with kaolin, employing them in such quantity that the blue
colour or the blue and violet colours are separated, taking care that the

quantity employed is insufficient to precipitate or remove the green
colour from the solution.

When such separation of the blue colour, or of the blue and violet

colours is effected, the green solution is filtered off, which may be
employed in any desired manner.
The solution of the green colour being thus separated from the residue

containing the blue colour, or the blue and violet colours, the residue is

washed with water, and then submitted to the action of alcohol, or of

any other suitable solvent of the colour or colours, and the solution

resulting is employed for the purposes of dyeing or printing.

Those substances, bodies, and compounds, which are found to be
capable of effecting the desired separation, are animal, or other decolor-

ising charcoal, metallic sulphides, such as sulphides of arsenic, or
antimony, oxides, such as oxides of tin or antimony, basic salts, such
as basic chloride of antimony or ba-ic salts of bismuth, precipitated

silica, or silicates, finely divided sulphur, China clay, and kaolin ; but,

although examples of certain substances, bodies, and compounds, which
may be employed for the separation of the aniline colours are given,

such, for example, as blue, violet, and green colours, obtained as before
mentioned, the inventor does not confine himself to these substances,
bodies, or compounds, but any body, substance, or compound, which is

insoluble, or nearly so, in the solution of the colours on which it is

desired to operate, and which possess the property of removing one or
more of the colours from solution, may be employed.

It may also be mentioned, that instead of employing directly any of

the compounds herein mentioned in a solid form, that they may some-
times be advantageously formed from and in the solution containing the
colours on which it is desired to operate. Thus a solution of arsenious
acid may be added to the solution of the colours, and sulphureted
hydrogen may he subsequently added, instead of employing directly
sulphide of arsenic in a precipitated form, and in like manner may also
some of the metallic oxides, basic salts, silica, or silicates, be produced
by the employment of suitable salts or compounds capable of producing
the same in the solution, in a manner as is well understood by chemists.

other connected apparatus in machines having a large number of
spindles, ar.d to prevent the crowding of the threads together at the
selvage, which tends to form imperfect edges in the braid, especially in
machines having a large number of spindles ; and these improvements
consist in constructing braiding or plaiting machines so that instead of
the " rose spindles " being arranged in the ordinary circular form they
are arranged in a spiral form, in which those "rose spindles" at the
ends pass or overlap each other. In the ordinary machines the spindles
carrying the yarn or thread meet and then turn back, but in the im-
proved machine they pass each other to any required extent before
turning back. By this means the angle between the threads is enlarged
at the selvage, and the threads are consequently much less crowded
together. This part of the invention is illustrated by the woodcut
annexed, (fig. 1) which is a plan view showing the form in which the

Fig:. I.

Fig. 2.

"rose spindles" are arranged, a, "rose spindles," a\ the "roses."
The thread from the spindles, b, are collected in the eye, c, and the
fully formed braid passes in the direction of the part marked cf. The
rose spindles, a, are geared together. The machine is stopped when a
thread breaks, and the braid is delivered the same as in the ordinary
machine, except that the stop plate and other parts are shaped and
modified to suit the improved arrangement of the rose spindles. The
patentees do not confine themselves to the scroll arrangement of the
rose spindles so long as the end spindles pass or overlap as shewn. The
rose spindles may be arranged in the arcs of circles, as shewn by the
centre line diagram, fig. 2, the braid in each case being drawn away in
a line, /, about mid-way between the
line, {d and e) drawn from the centre of
the last rose spindle at each end, to the
centre of the arcs of the circles in which
the rose spindles are placed, as shown.
The second part of this invention relates
to a process of finishing braided or
plaited yarn. or thread fabrics, and in
machinery or apparatus for the purpose
by which the irregularities of such
fabrics are in great measure removed,
and by means of which coarse wide
braid can be reduced in width, while its

appearance, as to fineness and straight-
ness of texture, is very greatly improved,
and the improved prpcess for finishing
braided or plaited yarn or thread fabrics

consists in subjecting such fabrics to
heat whilst they are held in a state of tension, or in subjecting them to
heat and friction whilst in a state of tension in the direction of their
length, avoiding sucli pressure upon fhem as will tend to produce a
calendering effect. The fabrics are subjected to this improved finishing
process after having passed through the process of dyeing. The
machinery or apparatus by which this finishing process is carried into
effect consists of apparatus which will be understood by the following
description of the progress of the fabric through the machine. The
braid to be finished is drawn from a suitable receptacle or from a roll
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which may be unrolled from centres or from the surface of drums or

rollers, it then passes over a rod and roller, then under a second roller,

and then over a third roller, and then under and over several fixed

hollow cylinders heated by steam or other suitable means, according to

the degree of tension and finish required, and then under and over
several rollers geared together, which take sufficient hold of the fabric

to draw it over the heated cylinders without putting any considerable
pressure upon it, from which drawing rollers the fabric ascends find

passes over a roller, and drops into a suitable receptacle properly finished

and ready to be made up for the market. The tension is put upon the
fabric by the pull of the drawing rollers, and the holding back friction

of the hollow cylinders, and the fabric receives a certain amount of

smoothing friction in the act of passing over the hollow heated cylin-

ders, but where this smoothing friction is not required the hollow
heated cylinders may be mounted upon pivots, and allowed to rotate

by the adhesion of the passing fabrics. Additional holding back fric-

tion may be obtained by passing the fabric over one or more fixed bars

or weighted rollers, and this friction may be varied by placing weights
upon the passing fabrics, and the amount of friction may be regulated

by varying the weight. Any convenient number of pieces of braid

may be operated upon at the same time when placed side by side ac-

cording to the width of the machine. The machinery or apparatus may
be modified without departing from the peculiarity of the invention, as

other heated surfaces may be substituted in place of the cylinders, and
additional smoothing friction may be given by making the heated
cylinders move in a direction opposite to that of the passing fabrics,

and in some cases the fabrics may be exposed to heat whilst held in ten-

sion without contact with heated surfaces, when smoothing friction is

not required.

IMPROVEMENTS IN THE MANUFACTURE OF SUPER-PHOS-
PHATES.

John Henry Jofinson, London.—Patent dated Feb. 10, 1861.

This invention relates to the manufacture or production of a super-phos-
phate to be employed in the manufacture of bread, or for any desired
purpose in the arts. In preparing this super-phosphate, the following
ingredients and proportions are employed :

—

To ten thousand pounds of water are added one thousand pounds of
oil of vitriol. To this mixture are added, with constant stirring, four-

teen hundred pounds of burned bones, and a brisk agitation is main-
tained for from sixteen to eighteen hours, when the whole is drawn into
a suitable leach, or vessel, and thoroughly lixiviated. The, result is the
production of a liquid super-phosphate of lime, from which seven-ninths
of the lime of the original phosphate of lime have been withdrawn, and
which is free from excessive phosphoric acid, and comparatively free
from gypsum.

It is important to notice that if the proportions of oil of vitriol had
been materially larger, say eleven hundred and twenty pounds of oil of
vitriol, to fourteen hundred pounds of bones, the product would have
contained an undesirable excess of phosphoric acid, and a corresponding
large percentage of gypsum, which is soluble in free phosphoric acid.

This extract is concentrated in suitable vessels, and as the evapora-
tion proceeds, finely ground thoroughly calcined bones are added to the
solution, in the proportion of ten pounds for every ten wine gallons
standing at 25° Baumc. If not concentrated to this strength, a quantity
of bones corresponding to the<etrength should be taken, viz., four-tenths
of a pound for each degree of. Baume for every ten gallons. The con-
centration is continued till the .powdered bone ceases to be perceptible
between the thumb and finger, and the liquid assumes a viscid and
creamy consistence.

The essential body produced at this stage of the process is a white
crystallizable compound of lime and phosphoric acid, which, on cooling,
solidifies, and may be exposed to ordinary atmospheric air indefinitely
long without absorbing moisture.

It should be observed that it is essential for the production of this
product, that there should be no surplus phosphoric acid present, and
that the proportions above given must be very nearly adhered to. If,

for instance, the proportions above used had been of four pounds of
bones, the result would have been a super-phosphate of lime in which
there would have been free phosphoric acid injurious to the manufac-
ture. The proportion of ten pounds, above given,' is subject to a slight
variation, but as an ordinary rule, of manufacture in a large way, it is

most desirable.

_
When the liquid, as before stated, has assumed a viscid, creamy con-

sistency, it is removed from the fire, is slightly diluted with gelatinized
water, made such by the addition of boiled starch, and is occasionally
stirred for several hours, to prevent aggregation in crystalline groups.
When it has become cool, for each degree of Baume' of the original ten
gallons seven-tenths of a pound of dry, thoroughly washed potato
starch is added, and iutitnately incorporated, adding, if necessary, water
from time to time, until no dry starch grains are visible. The mass is

then spread on a floor, in parcels of about a quarter of a cubic foot bulk
each, and allowed to dry, in a moderately warm room, for several days.

When sufficiently dry to crumble readily, it is granulated, by passing
through a sieve of quarter-inch meshes, and spread out in a current of

heated air of a graduated temperature of from 110° to 170° Fahrenheit.

When thoroughly dried, it may be pulverized, and is ready for use.

This gives a super-phosphate of lime of which one hundred parts will

neutralize twenty-one parts of hydrate of soda. If a weaker acid is

required, more starch may he added ; if a stronger, less starch will be
required.

Three other super-phosphates, or double super-phosphates, are also

prepared, of properties closely resembling those of the super-phos-

phate of lime above described, in which the lime is in part replaced

by soda, potassa, and magnesia respectively. In preparing these super-

phosphates, the inventor adds—To the extract of the burned bones
treated with the oil of vitriol and water, and leached, as above described,

for each degree of Baurn<§ for every gallon,

00144 lb. avoirdupois of hydrate of soda, or

00203 " " " potassa, or

00180 " " bydrated carbonate of magnesia
;

or, corresponding equivalents of carbonates of soda and potassa, or

caustic magnesia, and he concentrates to an emulsion of fine crystals,

when the viscid liquid, on cooling and standing, in each case solidifies.

The mass, in either case, does not absorb moisture in ordinary atmo-
spheric air. From this point the inventor treats each in the same man-
ner as he does super-phosphate of lime, with gelatinized water and dry
starch, or other farinaceous or equivalent dilutants, and drys at a grad-

uated temperature, increasing their extent of surface, facility of reduc-

tion to powder, and uniformity of action. The double super-phosphate

of magnesia and lime is slightly more soluble than the super-phosphate of

lime, and the corresponding soda and potassa compounds are more soluble

than the magnesia compound, giving to them the quality of more prompt
action in the neutralizing of alkalies, and decomposing alkaline carbon-
ates, than is ^possessed by the super-phosphate of lime.

The proportions above given may be varied slightly without detri-

ment ; but it is found that the best consists of base and acid, in propor-

tions between four atoms of base to three atoms of acid, and four of base

to four of acid, and in which the soda, or potassa, or magnesia, replace

about three-sevenths of the atoms of the base.

These super-phosphates are used in the preparation of self-raising

flour, by sifting intimately together one pound and sixty-six hundredths

of dry bicarbonate of soda, three and sixty-nine hundredths pounds of

the diluted super-phosphate, and one hundred and ninety-one pounds of

wheaten fijur.

They are also used in the manufacture of what are commonly called

yeast powder, or baking powder, by intimately mixing recently and
thoroughly dried super-phosphate and bicarbonate of soda, in the pro-

portion of twenty parts of the former and nine of the latter.

It is also proposed to prepare packages containing parcels of equiva-

lents of soda and super-phosphates for given weights of flour—as for

twenty-five pounds, for example.
The super-phosphates may also be supplied for use as simple super-

phosphate, for various purposes in the arts.

REVIEWS OF NEW BOOKS.

Metallurgy : The art of Extracting Metals prom their Ores, and
Adapting them to various Purposes of Manufacture. By John
Percy, M.D., F.R.S., Lecturer on Metallurgy at the Royal School of

Mines. Iron and Stebl. 8vo, London. 1864.

Dr Percy has produced his long-expected second volume (though not

so called) of his Metallurgy, in this bulky tome of upwards of 900 pages,

and, we may say at once, has given a very valuable addition to the

English Technical Literature of his subject, though rather by compila-
tion than by the gift of original researches, to the public. In reviewing
his former volume we made some remarks upon the hazy indefiniteness

of outline that bounds the subject to which the name of metallurgy is

so very glibly and commonly applied. Dr Percy appears disposed to

challenge any such comment at the threshold, by giving us,

upon his very title page, a definition of metallurgy,—"The
art of extracting metals from their ores, and adapting them to.

various purposes of manufacture." The sentence seems somewhat to

have caught the contagion of indefiniteness from the subject, for, not-

withstanding the comma, it rather appears to say that metallurgy is

the art of extracting metals from their ores, and adapting them (the

ores) to the various purposes of manufacture. No doubt what is meant
might be thus expressed:—The art by which metals are extracted

from their ores, and are adapted to the various purposes of manufacture.
This is at least grammatically clear, though we think entirely want-
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ing as a good definition. Perhaps no definition could be framed that

should be real, and yet that would embrace all that the metallurgical

professor of the present day pretends belongs to his domain. We say

pretends, advisedly, because if all be metallurgy that this volume
contains, tueu metallurgy compreheuds Mechanical and Structural

Engineering, and Tool Making; Patent Law, and the history of various

Patents, good and bad; Iron Moulding, Iron Market Price Notes,

Chinese Tinkering, et qu&usdam alia.

Now, even if metallurgy be an art (which we don't think it is, in the

only sense in which it should be written of by these systematic authors),

it certainly is not evert/ art in which a metal is or can be employed.

Nor do we think that it properly includes the manufacture of whatever
sort of the reguline metal when once it has been obtained from the ore

;

and that the attempt to mix these up, as all belonging to the metallurgi-

cal professor, is not only a mistake but a pretence. By the metallurgy

of iron and steel we should understand the scientific exposition of the

principles of those instruments and processes whereby the ores of iron

are reduced to the stats of commercial metal, whether that be oast iron,

malleable iroD, or steel.

These principles, upon which both processes and instruments depend,

are almost exclusively chemical and physical ; so much so, that scien-

tific metallurgy in truth only means the application of chemistry and
physics to the obtaining of reguline metals from their ores on a com-
mercial scale, and such is the view taken of the subject by the great

masters of this branch of science abroad,—such as Berthier, Karsten,

Lampadius, Berzelins, and several others.

Bat when the ambitious terminal of Dr Percy's definition is once let

in, we should like to know where we are consistently to stop. If we
are to be taught from the Jermyn Street Laboratory all that belongs to

"adapting metals to their various purposes of manufacture," a task as

boundless as it is indistinct and impossible is proclaimed to be under-

taken from the professorial chair, and one that we are quite clear can
never be satisfactorily so fulfilled.

We imagine that Br Percy would himself disavow his competency
to design and direct the construction, for example, of a large rolling

mill, or of the manufacture of a 20 ton steam hammer, or even of a
bkst engine. To what good end then is his volume swelled by
numerous descriptions and occasional woodcuts of tools and machinery,
which are yet inevitably treated of so slightly and superficially as to

be of comparatively no value to the practical iron master or worker,
and are more likely to mislead than instruct the student ? That we
may show by one example that we have ground for this objection,

let us point to the account of " Blowing Engines and Blast apparatus,"

page 385, et seq.
" The Fan is used for foundry cupolas and smiths' hearths when only

a small pressure is necessary, as it is incapable ofimpressing muchforce

on Ilie air.''

Is this so? we apprehend that the formula very commonly used to

express centrifugal force

D — ILt~~
<f r-

must reply that it is a mistake. Some attempts have been made to

apply the fan for high furnace blast (by Mr Fairbairu in this country),
and with ill success, but the cause was not due to any such incapa-
bility as above affirmed ; it arose mainly from incapability of a totally

different sort. The fans tried were ill designed, of small diameter, and
driven at an enormous aDguIar velocity. Had a fan of great diameter,
and hence acquiring the necessary circumferential velocity, with -a

moderate number of revolutions per second, and properly proportioned;
such, in a word, as Mr Rammell, C.E., employs for his Pneumatic
Despatch Railways, a very different result would probably have been
attained. We believe that a day will yet arrive when the centrifugal

blast will be found the very best of all, in economy of outlay and of
working, for the supply of furnaces, at whatever pressure and in what-
ever volume the air can be demanded.

This, however, by the way. Of the piston blast engine it is said,

—

"The horizontal arrangement" of steam and air cylinders in one
horizontal axial line " is only suitable for blast engines of comparatively
small size; when larger dimensions are requisite the horizontal position
of the cylinders is disadvantageous and inconvenient, and it is customary
to place both the steam and blast cylinders vertically, one at (beneath)
each end of a beam." . . .

" Some years ago blast engines,
smaller than ordinary, and worked at a quicker speed," were introduced.

.
" Several on this plan were erected and are still at work,

but experience has not confirmed the advantages expected. Diminution
in cost by working at high speed is dearly purchased, owing to the
greater wear and tear, and the more liability to deraugement, while the
metallic slide valves by their great surface cause greo.t friction, and
give much trouble."
Now, there is here a perfect cluster of errors. First, so far from the hor-

izontal construction being only suitable for small blast engines, through-
out all Austria, Prussia, and Belgium, almost no other is employed. We

have ourselves examined engines of this class, with air cylinders of 120
inches diameter, that had for years been working fast and satisfactorily.

Such engines possess many most important advantages over the old
form of beam blast engine, and of late years horizontal blast engines
have begun to multiply in Scotland, in South Wales, and in Yorkshire,
&c, notwithstanding the prejudices of men reared in an older school,
and to whom the alleged unequal wear and tear of a large horizontal
cylinder was a scaring bugbear

;
just as a few years ago the same

objection was raised as conclusive against large horizontal marine
engines, until the necessity for placing these below the water (or shot)
line in steam ships of war compelled their trial, and enabled such men
as Maudslay and Field, Humphreys, the Rennys, and others, to prove
the fallacy of the preconceived objection.

Secondly,—Whatever may have been the fate of early fast-working
blast engines with slide valves, such as Mr Slates, (referred to by Dr
Percy,) certain it is that within a few years the use of blast engines of

this class has been rapidly extending, and that as now constructed, not
with metallic or slide valves, but with those of vulcanite, they are not
found objectionable either in serious waste of power or in great wear
and tear. No better proof can be given of their answering reasonably
well, than the fact that in the most advanced, progressive, and go-ahead
iron working region in Great Britain, or probably at this moment in the
whole world, namely, the Cleveland District, blast engines of this

class are employed by the most enlightened iron masters, and that their

number is rapidly on the increase. Thirdly,—We observe, with a little

surprise, that Dr Percy considers that the friction of a slide valve is

greater as the bearing surface is greater ; he surely must have forgotten

at the moment that Coulomb showed long ago that within working
limits of pressure, on unit of surface and velocity of movement, friction

is the same for all extents of surface.

The example which Dr Percy gives " of the kind of blast furnace
most commonly used in this country for iron smelting furnaces " is to

our minds a singularly unfortunate one.

It is the construction exhibited in 1862 by the Shelton Colliery and
Ironworks Company. Of these engines we gave some account and an
engraving in the Exhibition Record of this Journal (p. 226 &c), and as

to their value or goodness in point of principle of construction we may
simply refer to what we then said of them. Whatever be their merits

or demerits, however, they certainly are not an example of the type

of blast engines most commonly used in this country.

The description of these Shelton engines is followed by a mathemati-
cal investigation, which a footnote informs us is from the pen of Professor

Pole, of " the principles applicable generally to the supply of air to

smelting furnaces by piston blast engines."
On looking through this, which presents a most imposing array of

symbols and formula?, we were disappointed to find that it is literally

no more nor less than the common old calculation for the effect of

bellows or blowing machines of any sort, to be found in nearly every
elementary work on Pneumatics, and that every condition which makes
such a calculation of the least practical value, or more in fact than a

mere parade of algebra, is omitted.

The writer himself says, " It must be borne in mind that no allow-

ance has been made in the above calculation for leakage or clearance,

or any mechanical defects of the apparatus, nor in regard to the engine

power for the friction of the machinery or other losses usual in steam
engines ; these will always exist to a greater or less extent, but their

amount is very variable in different cases and must be always deter-

mined by practical estimation." Granted it be so, is any mathematical
investigation of a blast engine, or of any other machine whatever,

of the smallest practioal value, that neglects to take into account

these sources of loss of effect, or to point out the principles by which
their practical estimation must be determined ? It is certainly amusing
enough to observe the simple device by which the writer manages to

fit his unconditioned formula; to the example which he gives, in their

application to the Shelton Company's blast engine, just described in

the text. He gets rid of all difficulty by making p' =.
; that is

to say, by assuming that there is absolutely no loss of effect either by
friction, clearance, or in any other way ; in fact, that the machine is

theoretically perfect.

We could point out works of ample authority, though unfortunately

by French and German authors, in which all these are duly attended to,

and in which blast engine investigation is something more than a barren

school exercise ; and if building blast engines be a branch of metallurgy,

it would have been better these had been here quoted. We take leave to

say, however, that it would have been best of all that these and like

matters had here been omitted altogether, and left to be treated of with

proper system, knowledge, and practical detail in such works as those

of Flachat, Truran, and others, who by education, experience, and
practice as Mechanical Engineers, engaged in this special application

of engineering knowledge, are competent, not merely to repeat the

views of others, but to judge of better or worse, and to investigatefor
themselves.

We have dwelt at some length on this example, not from any disre-
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spect or wish to disparage Dr Percy or his labours in his own proper

department, which we hold to be properly limited to the scientific

applications of chemistry and physics to the commercial production of

reguline metals.

If we be wrong in this, and that the specious arguments which, no

doubt, might be produced to show that metallurgy properly includes

everything, from digging the foundations of an iron or other smelting

work, and making the fire brick, to capping the chimney stalks, and

filling the works with all their steam or other power, and their varied

and endless machinery ; then we must rejoin that Dr Percy's work is

totally inadequate to this wide scope, and to make it so would require

its expansion to fifty times its present somewhat ponderous bulk,

and require an atlas of folio plates also, as thick as the volume under

review.
But, on the other hand, we should be unjust to Dr Percy did we not

say that whatever be the defects of omission or of commission that exist

in the references or descriptions, more or less complete, of works and

tools that he has scattered through his volume, these, nevertheless,

contain a vast fund of information, and are an index to a good deal more

collected and available to the worker in iron in all its departments
_

Those parts of the book also are illustrated by woodcuts, which, in

point of clearness and beauty of execution, have not been excelled by

any British wood engraving, and go as far in elucidating their respec

tive subjects as is, perhaps, possible on a scale inevitably but not the

less objectionably small.

Let us pass now to those portions of Dr Percy's book, constituting

the larger portion of it, which treat of his subject proper, and deserve

that full and unreserved praise that we most willingly bestow. The

early large chapter, of nearly 200 pages, upon the Chemical Properties

and Alloys of Iron is a great repository of facts lucidly given, and, with a

single exception to be hereafter noticed, appears nearly to exhaust the

existing state of knowledge of the subject.

The like character of remark may be fitly made of the succeeding

chapters on the Ores of Iron and the methods of assaying them. These

are followed by chapters (that in length might be called books) sub-

divided in sub-chapters, in which the Direct Extraction on the large

scale, of malleable iron from the ores is giyen, and which, in fact, con-

tains the early history of iron making.

This is followed by the Indirect Extraction of iron as cast-iron, and

embraces a brief, but as we observe, not absolutely complete or correct

account of the history and present state (1861) of the iron manufacture

of Prussia. It also contains a large section of an important character,

giving the results of analyses of many of the great makes of pig iron,

from various localities.

We have then treated of, The production of Malleable lion from Pig

Iron, and under this head the iron works and processes of more eastern

and northern Europe, Sweden, Styria, and Carinthia, Bohemia, &c, are

more or less fully described. In the latter- part of this chapter, there is,

it appears to us, great room for future compression, under the three

concluding heads especially, of Special Qualities of Iron, Miscellan-

eous observations, and Prices of British merchant iron, the last alone

occupying nine pages of matter as ephemeral as it is perfectly useless

to either the practical or the scientific man. Under the head of

Special Qualities of Iron, we have three or four pages of remarks upon

iron for armour plates which are certainly of a highly unsatisfactory

character, neither systematic nor exhaustive. Several analyses of

the iron of armour "plates tried at Shoeburyness are given-, but no

attempt is made to deduce or even to suggest any exact relation

between the chemical constitution of the iron and that just balance of

great specific gravity, hardness, and toughness upon which alone the

goodness of armour plates depend.

The fact is, no such relation exists, and perhaps no example can be

produced that more completely proves the powerlessness of the chemist

to direct on k priori grounds the production of any particular set of

physical qualities in malleable iron than does the recent history of

armour plate iron. Whatever improvement has been made in improve-

ing the qualities of iron for this special use since La Gloire was
launched, and the total amount of such improvement is very small, and

never can be more than very small, has been due, not to the chemist or

laboratory metallurgist in the remotest degree ; it has resulted simply

from the gradual trial and error system of a few intelligent iron masters,

who at last had realised before their eyes the truth that was enunciated

in evidence to the Special Plate Commission at one of its earliest sittings,

and which embraces in fact all that, up to this hour, is known on the

subject, viz., that the greater the density of the iron, and the greater

hardness and toughness it has, these being in a certain relation to the

velocity of the blow, the better it will resist the stroke of shot. This

once realised, the practical iron roller knew how to combine in his

pile such proportions of thrice worked fine iron, with refinery iron, once

wrought, as should at least produce an iron giving about the best medium
in toughness and hardness. Dr Percy was himself a member of the

Special Tlate Committee, and we might challenge him to point out

a single ray of additional light thrown on the question of armour

plate resistance by chemists or chemistry. Indeed, it looks almost
like a joke against hoc genus omnc, that he sets forth at the end of

this chapter an elaborate table of Dr Matthieson's determinations of

the electro conductivity of the iron of armour plates. Electro con-
ductivity certainly is remote enough from having anything to do with
those properties of iron which enable it to resist the blow of a cannon
shot; however, it was possibly put into this place, because omitted
in its own. In the opening chapter of his work, Dr Percy treats at

some length of the Physical Properties of Iron, by which he says, he
means always either chemically pure iron, or the wrought iron of

commerce.
Magnetism is one of the physical properties of iron, and not a very

remote one
;
yet the following paragraph contains the whole account

given of it :
—"Iron is strongly attracted by the magnet, but when pure

it speedily loses any magnetic power which it may have acquired by
induction. Matteucci found that a drop of iron melted by the oxy-
hydrogeu blow-pipe, was still taken up by an electro magnet." Something
beyond this is wanted to give the relations of iron to electricity, and its

other form magnetism. We do not object to a work on Iron Metallurgy
opening with a precise and systematic account of the physical
properties of iron, but if attempted at all, it should be done with com-
pleteness, and for iron, in all its commercial and other states of cast iron

and steel, as well as of in wrought iron alone. Karsten, in his admirable
Metallurgy of Iron, so commences his work, but he does it completely
and well.

Dr Percy gives the Physical Properties of Iron, under the heads
of Crystalline system, Magnetism, Tenacity, Specific heat, Dilatation

by heat, and under the special titles of Action of heat, Welding,
Burnt iron, Crystalline and fibrous iron, &c, &c. Amongst the
statements given as to Crystalline system is one at p. 3, which
we happen to know to be incorrect. Dr Percy was indebted to

Mr Faraday and Mr Sopwith, for pieces of iron presenting " highly

crystalline with skeleton octahedra upon the surface." They had re-

mained for a great length of time under melted glass in glass house
pots. Such pieces of iron get into that predicament by being broken
off the ends of the glass blower's tubes in the glass pot. We can confirm
their highly crystalline character, but they are not iron. Some such
pieces, obtained from Mr Couthupe, of Bristol, several years since, were
found to be a combination of silicon and iron. The edges of the
fractured crystalline surfaces were so hard as not to be touched by a
moderately coarse file.

The whole chapter is incomplete, disjointed, and unbalanced, and
portions of the work that make their appearance almost at the end,
should have formed part of this first chapter. Thus, for example,
while a page and a half is devoted to "Crystalline system," and
discussing whether iron belongs to the cubic system, or is di-

morphous, &c, just sixteen lines are devoted to the subject of

"Tenacity," or Tensile strength. It is true that after page 863, at

the end of the book nearly, no less than ten pages are devoted chiefly to

tables of results as to ultimate tenacity of various iron ; but these ought
(on any principle of system), to have come into this first chapter, and
here and in a work of the pretension of the present, we should have
expected to have found a lucid statement of whatever has become
established as to the laws of tensile or compressive resistance in iron,

and then a clear but complete digest of the best experiments made on
the subject both abroad and in Great Britain, for surely, of all the
physical properties of iron, its resistance to external forces is of the

most practical importance. We have no such statement, however, and
instead of any such digest we have some dislocated portions of experi-

ments long since published by Fairbairn and by Kirkaldy, along with
a larger lot from the Gun Factory at Woolwich, which like all experi-

ments coming from that quarter, lack entirely to give the ultimate
extension of the material at rupture, —a co-efficient now well known
to be quite as important as the ultimate breaking load. Indeed, Dr
Percy does not seem to be aware of the important physical relations

of Poncelet's co-efficients, T, and T
r , and never alludes to them

;

and he seems equally unacquainted with the grave objections that
have been with good reason made to the method of calculating tensile

resistance, from the diminished area of stretched iron, adopted by Mr
Kirkaldy, and by which that gentleman sets such store.

Again, next to Tenacity &c, the Physical Property of Iron which is

of perhaps greatest practical importance,is its dilatation by heat, especially

in these days of ringed structure of cannon. This is dismissed in six lines,

as respects wrought iron ; for steel, its co-efficient, is not given at all

;

and for cast iron it is not given either, the only allusion to it being that

at p. 873. The allowance of iron founding between^a/ferre and casting,
is stated to be TJ„ linear, and that in white pig iron the contraction

after fusion is greater from 2 to 2^ per cent.

This is loose enough, but it is not even correct. Founders allow J in.

to the foot on small, and T
'

s th of an inch to the foot, on large castings
between pattern and casting, but this does not represent the contraction
only of the metal in cooling. The pattern is shaken in the sand, the
mould is therefore larger than the pattern, and the above allowance,
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(the result of experience), represents only the difference between the

size of a pattern that shall make a sand mould, to a size to produce a

casting to an assigned dimension at atmospheric temperature

Under the heads of Iron and Oxygen, and Iron and Water, and Action

of Sea water on Iron, pp. 146-147, we should have expected to have found

in Dr Percy's work, professing the practical character that it does, a

very complete and exhaustive statement of the whole state of our

knowledge on the subject of the Corrosion of Iron in its structural

uses, and the means that have been proposed for retarding its decay.

That he does admit the subject as within the scope of his volume is plain,

from the statements he has made, here and there, between pages 18

(Iron and Oxygen), and 2S, (Iron and Water), and 146-147, Sea water on
Iron. We are obliged to say, however, that his account of the subject is

lame and incomplete in the highest degree, and some few of the state-

ments made are incorrect, and few or almost no authorities are

referred to.

Dr Percy cannot be ignorant of the four Reports upon this special

subject, based upon an elaborate train of experimental researches, ex-

tending over several years, made at the expense of the British Associ-

ation for the Advancement of Science, and published in its Reports.

There researches investigated the action on cast-iron, wrought-iron,

and steel, of air and water, under most varied conditions. Fresh and
salt, pure and foul, by sewerage, or as at the mouths of tropical rivers,

at various temperatures, under various conditions, as to contact with
other metals, both protective as zinc and corrosive as copper, &c, and
beneath various paints, varnishes, and coverings. They furthermore

determined the constants of corrosion (or the loss of material in struc-

tural use per century) under most of these conditions for nearly all the

important "makes" of cast-iron, wrought-iron, and steel, in Great
Britain.

The results of these labours have been for several years before the

world; none have ever been questioned, and as structural numerical data

they have been quoted and employed by engineers and iron ship

builders in every part of the world, and have taken their places and
been quoted as part of the permanent literature of Science.

By what inexplicable motive has Dr Percy come to ignore them to

the extent of not giving even a reference to them ?

Another, and we think a graver, injustice has been done to the author

of the above Researches by Dr Percy in that part of his work where he

treats of " Crystalline and Fibrous Iron," pp. 8 to 13 inclusive. It is

pretty well known now that the first complete development of the law
of crystalline arrangement in metals (and other bodies as well), by
which the whole subject of crystalline and fibrous structure in iron,

alterations in these (the metals being cold) by external forces, vibra-

tion, &c, has received a flood of light, and become easily and con-

sistently explicable, is due to Mr Robert Mallet, and was published by
him in the Transactions of the Royal Irish Academy in the year 1855.

His Law and its consequences have received the acceptance of men of

science, and his priority in its discovery is admitted ; e. g., we may
advert to the Earl of Ross's account in the Philosophical Transactions

of the great speculum, wherever the law is referred to in the explanation

of the arrangement of the particles of the metal in that remarkable work.

While these Researches are not even alluded to, a number of partial

statements of facts, &c, are given and explained—pp. 8 to 13—upon
principles which, so far as they are expressed with clearness, are those

of Mr Mallet's Researches, and of his Law.
In concluding the chapter Dr Percy says, " I may be permitted to

state that, during many years, I have annually communicated to the

metallurgical students of the School of Mines the statements and deduc-

tions therefrom which I have here expressed."

The oral statements of lecturers constantly have the disadvantages of

tradition, as contradistinguished from the literal scriptce of print, and the

fact seems the more remarkable, as we have good grounds for believing

that, within a recent period, Dr Percy expressed himself unprepared to

accept Mr Mallet's doctrines as to crystal and fibre in iron. It is not
for us to discuss or decide ; we cannot, however, but think it unfortunate
that Dr Percy should have avoided any reference even to views which,
thongh much more coherent and systematic, are yet confirmatory of

those he has produced as his own.

1. The Design axd Coxsteuctioh op Habbours. By Thomas Steven-
son, F.R.S.E., M.I.C.E. Black, Edinburgh, 1864.

2. Casai, A5D River Engineering, being the article, " Inland Naviga-
tion," of the 8th Edition of the Encyclopedia Britannica. By David
8tevenson, F.R.S.E., M.I.C.E. Black, Edinburgh, 1858.

Few conditions of human life present more singular or striking illus-

trations of the apparent paradox uttered by Bishop Butler in " The
Analogy," &c, "that any one event may be thecause of any other," than
the accident of birth.

The Scottish Stevensons have now for two generations been renowned
"wave compelling" engineers. The two sons of Allan, the constructor

of the Bell Rock and Skerryvore Lighthouses, have, as original thinking

and well-instructed men, and as practical marine engineers, well
sustained the reputation that descended to them from their distinguished
father. No one who reads (as any one, professional or laj'man, may do
with pleasure,) old Allan's account, so picturesque, so full, so loving of
his subject, so characteristically shrewd and "canny," of his first

great work the Bell Rock—a work, whose grandeur and position gave
afflatus to the muse of Walter Scott, when in the sea-girt tower he
penned the well-known lines, commencing,

" Far in the bosom of the deep
"O'er these wild shelves my watch I keep,"

but feels, that the man was made, who made the work, by dwelling by
the "lone sea wave," but drinking in, unknowingly it might be, with
the breadth of spirit and the grandeur of conception that come of early
and constant converse with coast and ocean, those habits of observation
and thought based upon it, that seem to belong to the half sea-faring
life of the dweller on the wilder coasts.

Passing from the sire to one of the sons, we do not deem it fanciful

to think that the work on Harbours, of which we have above given
the title, had never been written as well as it has been, were it not that

from early childhood Thomas Stevenson was familiar with wind and
wave upon the wild western shores of his native land, and could say
(though in better mood, and to a better end) with the wayward
Childe Harold,—

"And I have loved thee, Ocean—"... and placed my hand upon thy mane."

The observation of highly complex natural phenomena, such as those
of tides and waves, currents, winds, shores and shelves, bars and shallows,
their formation, ablation, and change, with time and season, climate and
weather, cannot be improvised, nor made with truth and assurance,
in short periods ; it is imbibed as it were, in part, and at least finds

its best development in the case of the man whose life has been from
earliest dawn vccfct. tax, and whose imagination and observation have
been in after years disciplined and trained by science. This work of

Thomas Stevenson's fully sustains for him the character of such a man.
Giving all due deference to the apologies which he has deemed it

necessary to place in his short preface, warning us that the work is only
a somewhat expanded article written for the new edition of the " En-
cyclopedia Britannica," and that hence we must be indulgent to him
'• for the insertion of matter familiar to the experienced practitioner,"

&c, &c, we are, withal, prepared to say at once, that this small book,

of under 200 pages 8vo., is the best work and the most philosophical

one that has yet appeared in English on Marine Civil Engineering. Its

title, " On the Design and Construction of Harbours," scarcely gives an
adequate notion of what it comprehends.
Having in his first chapter, " On Different Kinds of Harbours,"

(the title of which is scarcely well chosen, as it appears to us),

stated his case, as to what it is he proposes to deal with, he, in

chapter II. begins at the beginning, and under the heading of "Geo-
logical Features," enquires in a really philosophical manner into the
nature and operation of the natural forces that mould our coasts and
shores, that produce ready to hand some of our harbours, that require

their artificial constructions in others, and that act and react upon each
other, and upon every work of man within their range

;
for it is only by

knowing intimately and exactly the principles and modes of operation of

these forces, that we can " vanquish nature by obeying her," or produce
works that shall in result, and after the lapse of time, be found to accord

with and answer the conditions proposed when they were undertaken.

This is the Philosophy of Marine Civil Egineering, and we have it

here only sketched, it is true, but ably and lucidly sketched. There is

a vast mass of hived-up practical experience, and constructive know-
ledge of the most directly applicable sort, scattered through the book.

Altogether, we know of no work from which an engineering student

is likely to derive more solid advantage than from this. He will not only

find how the practical problems of maritinje engineering have been

found best solved experimentally, but he will see what is the right way
that the examination of such problems should be set about.

Had we space, we should gladly refer to some of the more striking

parts of the work; we can, however, only refer to it, as a whole, with

unmixed commendation.
The work upon Canal and River Engineering, of David Stevenson,

(the other brother,) is one kindred in character to a great extent,

though it does not deal with natural phenomena of quite the same great

scale and complexity of action.

There is one portion of Mr David Stevenson's work which we have

read with peculiar interest, and to which we would specially direct

attention, namely Section VIII., which discusses the curious, and

complex, and practically important subject of the nature and formation

of River and Estuary Bars.

Within a few pages, that which is in fact the key note of the philo-

sophy of these foimations is clearly given. The subject has not been

exhausted, however, by the author, no doubt because the large array of
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facts and the copiousness of illustration and discussion that would be

necessary to do it full justice were incompatible with the limits to

which he was necessarily confined in an Encyclopedic treatise.

A student who shall master the articles on Rivers and Water Works of

Professor Robinson of Edinburgh, in the early editions of the Encylo-

pedia, and study this treatise of Mr D. Stevenson, would find he had
received nearly all that elementary teaching can do for him as a River

and Canal Engineer.

—

Ed.

MECHANIC'S LIBRARY.

Aqua Solis, Scaith, 52 Illustrations, 4to, 25s.

CORRESPONDENCE.
We do not hold ourselves responsible for the views or statements of our

Correspondents.

October 8, 1864, Holland Street.

(To the Editor of the Practical Mechanic's Journal.)

Sir,—I have just seen a letter in your Journal signed John G.
Winton, where he states that he had " the entire designing and arrang-

ing " of the Floating Docks made for the Spanish Government. I beg
to inform you that he was employed as a draughtsman, amongst others,

in making the detailed drawings after my instructions, and had nothing

to do with "designing and arranging" the Docks for the Spanish
Government.—I am, your obedient servant,

GEORGE B. RENNIE.

Sir, — Referring to your review of Mr Clark's work, entitled

"Exhibited Machinery of 18B2," I believe you are correct in stating

that, in the case of Marine Engines, Mr Clark's line of thought was
directed by those of the writer in your Record, and the issue pro-

duced as if original with Mr Clark.

Such conduct on the part of Mr Clark is not new. In his work
entitled " Railway Machinery,

1
' and more especially that portion

devoted to the slide valve mechanism (which constitutes the back bone
of his work), the leading ideas were communicated to Mr Clark by the

present writer, which Mr Clark with his usual high-toned modesty
proclaims as his own. J. SKED.

Woolwich, September, 1864.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

THE BRITISH ASSOCIATION.

This year the British Association assembled at Bath, and the meeting
seems to have been a highly successful one. The address of the Presi-

dent, Sir Charles Lyell, an abstract of which we laj' before our readers,

did not contain, as is usual, a summary view of the advances made
during a given period in the leading departments of science, but was a
new contribution to the science of geology, in which Sir Charles has
laboured so long and so successfully. The receipts of the Association

for the year amounted to £4505, out of which a sum of £1500, 3 per
cent, consols, has been purchased. After defraying various expenses,

there was a balance of £364 carried forward to the next account. The
valuable establishment at Kew has cost £659. Next year the Association
will meet at Birmingham.
Dr Danbony has remarked that nearly nil the most celebrated hot springs of Europe,

sueli as those of Aix-la-Chapelle, Baden-Baden, Naples, Auvergne, and the Pyrenees,
have not declined in temperature since the days of the Romans ; for many of ihem still

retain as great a heat as is tolerable to the human body, and yet when employed by the
ancients they do not seem to have required to be first cooled down by artilicial means.
This uniformity of temperature, maintained in some places for more than 2,000 years,
together with the constancy in the volume of the water, which never varies with the
seasons, as in ordinary springs, the identity also of the mineral ingredients which,
century nftcr century, are held by each spring in solution, are striking facts, and they
tempt us irresistibly to speculate on the deep subterranean sources both of the beat and
mineral matter. How long has this uniformity prevailed? Are the springs really
ancient in reference to the earth's history, or, like the course of the piesent rivers and
the actual shape of our hills and valleys, are they only of high antiquity when con-
trasted with the brief space of human annals? May they not be like Vesuvius andE na,
which, although they have been adding to their flanks, in the course of the last, 2,000
years, many a stream of lava and shower of ashes, were still mountains very much the
same as they now are in height and dimensions from the earliest limes to which we can
trace back their existence? Yet although their foundations are tens of thousands of
years old, they were laid at an era when the Mediterranean was already inhabited by

the same species of marine shells as those with which it is now peopled; so that these
volcanoes must be regarded as things of yesterday in the geological calendar.
Notwithstanding the general persistency in character of mineral waters and hot springs

ever since they were first known to us, we find on inquiry that some few of them, even
in historical times, have been subject to great change*. These have happened during
earthquakes which have been violent enough to disturb the sub'erranean drainage and
alter the shape of the fissures up which the waters ascend. Thus during the great
earthquake at Lisbon in 1755, the temperature of the spring c died La Source de la Keino
at Bagueres de Luchon, in the Pyrenees, was suddenly raised as much as 75° F-, or
changed from a cold spring to one of 122° F., a heat which it has since retained. It is

also recorded that the hot springs at Bagneres de Bigorre, in the same mountain-chain,
became suddenly cold during a great earthquake which, in 1660, threw down several
houses in that town.

It has been ascertained that the hot springs of the Pyrenees, the Alps, and many other
regions, are situated in lines along which the rocks have been rent, and usually where
they have been displaced or "faulted." Similar dislocations in the solid crust of the
earth are generally supposed to have determined the spots where active and extinct vol-
canoes have burst forth; for several of these often affect a linear arrangemeut, their

position seeming to have been determined by great lines of fissure. Another connecting
link between the volcano and the hot spring is recognizable in the great abundance of

hot springs in regions where volcanic eruptions still occur from time to time. It is also

in the same districts that the waters occasionally attain the boiling-temperature, while
some of the associated stufas emit 3team considerably above the boiling-point. But in

proportion as we recede from the great centres of igneous activity, we find the thermal
waters decreasing in frequency and in their average heat, while at the same time they
are most conspicuous in those territories where, as in Central France or the Eifel in

Germany, there are cones and craters still so perfect in their form, and streams of lava
bearing such a relation to the depth and shape of the existing valleys, as to indicate that
the internal fires have become dormant in comparatively recent times. If there be
exceptions to this rule, it is where hot springs are met with in parts of the Alps and
Pyrenees which have been violently convulsed by modern eaithquakes.
To pursue still further our comparison between the hot spring and the volcano, we

may regard the water of the spring as representing those vast clouds of aqueous vapour
which are copiously evolved for days, sometimes for weeks, in succession from craters

during an eruption. But we shall perhaps be asked whether, when we contrast the

work done by the two agents in question, there is not a marked failure of analogy in

one respect—namely, a want, in the case of the hot spring, of power to raise from great
depths in the earth voluminous masses of solid matter corresponding to the heaps of

scorise and streams of lava which the volcano pours out on the surface. To one who
urges such an objection, it may be said that the quantity of solid as well as gaseous
matter transferred by springs from the interior of the earth to its surface is far more
considerable than is cummonly imagined. The thermal waters of Bath are far from
being conspicuous among European hot springs for the quantity of mineral matter con-
tained in them in proportion to the water which acts as a solvent; yet Prof. Ramsay has
calculated that if the sulphates of lime and of soda, and the chlorides of sodium and
magnesium, and the other mineral ingredients which they contain, were solidified, they
would form in one year a square column y feet in diameter, and no less than 140 feet in

height. All this matter is now quietly conveyed by a stream of limpid water, in an
invisible form, to the Avon, and by the Avon to the sea; but if, instead of being thus
removed, it were deposited around the orifice of eruption, like the siliceous layers which
encrust the circular basin of an Icelandic geyser, we should soon see a considerable cone
built up, with a crater in the middle; and if the action of the spring were intermittent,

so that ten or twenty years should elapse between the periods when solid matter was
emitted, or (say) an interval of three centuries, as in the case of Vesuvius between 1306
and 1631, the discharge would be on so grand a scale as to afford no mean object of com-
parison with the intermittent outpourings of a volcino.
Dr Daubeny, aft»r devoting a month to the analysis of the Bath waters in 1833, ascer-

tained that the daily evolution of nitrogen gas amounted to no less than 250 cubic feet in

volume. This gas, he remarks, is not only characteristic of hot springs, but is largely

disengaged from volcanic craters during eruptions. In both cases he suggests that the
nitrogen may be derived from atmospheric air, which is always dissolved in rain-water,

and which, when this water penetrates the earth's crust, must be carried down to great

depths, so as to reach the heated interior. When there, it may be subjected to deoxidating
processes, so that the nitrogen, being left in a free state, may be driven upwards by the
expansive force of heat and steam, or by hydrostatic pressure. This theory has been
very generally adopted, as best accounting for the constant disengagement of large

bodies of nitrogen, even where the rocks through which the spring rises are crystalline

and unfossililerous. It will, however, of course bo admitted, as Prof. Bischoff has
pointed out, that in some places organic matter has supplied a large part of the nitrogen
evolved.

Carbonic-acid gas i3 another of the volatilized substances discharged by the Bath
waters. Dr Gustav Bischuff, in the new edition of his valuable work on Chemical and
Physical Geology, when speaking of tho exhalations of this gas, remarks that they are
of universal occurrence, and that they originate at great depths, becoming more abundant
the deeper we penetrate. He also observes that, when tho silicates which enter so

largely into the composition of the oldest rocks are percolated by this gas, they must be
continually decomposed, and the carbonates formed by the new combinations thence
arising must often augment the volume of the altered rocks. This increase of bulk, he
says, must sometimes give rise to a mechanical force of expansion capable of uplifting

the incumbent crust of the earth; and the same force may act laterally so as to compress,
dislocate, and tilt the strata on each side of a mass in which the new chemical changes
are developed. The calculations made by this eminent German chemist of the exact
amount of distension which the origin of new mineral products may cause, by adding to

the volume of the rocks, deserve the attention of geologists, as affording them aid in

explaining those reiterated oscillations of level— those risings and sinkings of land —
which have occurred on so grand a scale at successive periods of the past. There are,

probably, many distinct causes of such upward, downward, and lateral movements, and
any new suggestion on this head is most welcome ; but I believe the expansion and con-
traction of solid rocks, when they are alternately heated and cooled, and the fusion and
subsequent consolidation of mineral masses, will continue to rank, as heretofore, as the

most influential causes of such movements.
The temperature of the Bath waters varies in the different springs from 117° to 120°

F. This, as before stated, is exceptionally high, when we duly allow for the groat dis-

tance of Bath from the nearest region of active or recently extinct volcanoes and of

violent earthquakes. The hot springs of Aix-la-Chapelle have a rauc^i higher tempera-
ture, viz., 135° F., but they are situated within forty miles of those cones and lava-

streams of the Eifel which, though they may have spent their force ages before the

earliest records of history, belong, nevertheless, to the most modern geological period.

Bath is about 400 miles distant from the same part of Germany, and 440 from Auvergne
—another volcanic region, the latest eruptions of which were geologically coeval with
those of the Eifel. When these two regions in France and Germany were the theatres

of frequent convulsions, we may well suppose that England was often more rudely

shaken than now; and sucri shocks as that of October last, the sound and rocking motion
of which caused so great a sensation as it traversed the southern part of the island, and
seems to have been particularly violent in Herefordshire, may be only a languid reminder
tj us of a force of which the energy has been gradually dying out.

If you consult the geological map of the environs of this city, coloured by the Govern-
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ment surveyors, you will perceive that numerous lines of fault or displacement of the
rocks are there laid down, and one of these has shifted the strata vertically as much as
200 feet. Mr Charles Moore pointed out to me last spring, when I had the advantage of
examining the geology of this district under his guidance, that there are other lines of
displacement not yet" laid down on the Ordnance Map, the existence of which must bo
inferred from the different levels at which the same formations crop out on the flanks

of the hills to the north and south of the city. I have, therefore, little doubt that the
Bath springs, like most other thermal waters, mark the site of some great convulsion
and fracture which took place in the crust of the earth at some former period—perhaps
not a very remote one, geologically speaking. The uppermost part of the rent through
which the hot water rises is situated in horizontal strata of Lias and Trias, 300 feet

thick; and th*s may be more modern than the lower part, which passes through the

inclined and broken strata of the subjacent coal-measures, which are unconfonnably to

the Trias- The nature and succession of these rocks penetrated by the Bath waters
were first made out by the late "William Smith, in 1817, when a shaft was sunk in the

vicinity in search for coal. The shock which opened a communication through the

upper rocks may have been of a much later date than that which fractured the older and
underlying strata; for there is a tendency in the earth's crust to yield most readily
along lines of ancient fracture, which constitute the points of least resistance to a force

acting irom below.
If we adopt the theory already alluded to, that the nitrogen is derived from the de-

oxidation of atmospheric air carried down by rain-water, we may imagine the supply of
this water to be furnished by some mountainous region, possibly a distant one, and that
it descends through rents or porous rocks till it encounters soma mass of heated matter
by which it is converted into steam, and then driven upwards through a fissure. In Its

downward passage the water may derive its sulphate of lime, chloride of calcium, and
other substances from the decomposition of the gypseous, saline, calcareous, and other
constituents of the rocks which it permeates. The greater part of the ingredients are
common to sea-water, and might suggest the theory of a marine origin ; but the analy-
sis of the Bath springs by Merck and Galloway shows that the relative proportion of
the solid matter is far from agreeing with that of the sea, the chloride of magnesium
being absolutely in excess, that is, 14 grains of it per gallon for 12 of common salt

;

whereas in sea-water there are 27 grains of salt, or chloride of sodium, to 4 of the chlo-
ride of magnesium. That some mineral springs, however, may derive an inexhaustible
supply, through ren s and porous rocks, from the leaky bed of the ocean, is by no means
an unreasonable theory, especially if we believe that the contiguity of nearly all the
active volcanoes to the sea is connected with the access of salt water to the subterranean
foci of volcanic heat.

Prof. Roscos, of Manchester, has been lately engaged in making a careful analysis of
the Bath waters, and has discovered in them throe metals which they were not pre-
viously known to contain—namely, copper, strontium, and lithium ; but he has searched
in vain for caesium and rubidium, those new metals, the existence of which has been re-

vealed to us in the course of the lust few years by what is called spectrum analysis.

By this new method the presence of infiuinitesimal quantities, such as would have
wholly escaped detection by ordinary tests, are made known to the eye by the agency
of light. Thus, for example, a solid substance snch as the residue obtained by evapor-
ation from a mineral water is introduced on a platinum wire into a colourless gas-flame.
The substance thus volatilized imparts its colour to the flame, and the light, being then
made to pass through a prism, is viewed through a small telescope or spectroscope, as
it is called, by the aid of which one or more bright lines or bands are seen in the spec-
trum, which, according to their position, number, and colour, indicate the presence of
different elementary bodies.

Prof. Bunsen, of Heidelberg, led the way, in 18fi0, in the app'icatiou ot this new test

to the hot waters of Baden-Baden and of Durkheim in the Palatinate. He observed in
the spectrum some coloured lines of which he could not interpret the meaning, and hud
determined not to rest till he had found out what they meant. This was no easy task,

for it was necessary to evaporate 50 tons of water to obtain 200 grains of what proved to

be two new metals. Taken altogether, their proportion to the water was only as one
to three million. He named the first caesium, from the bluish-grey lines which it pre-
sented in the spectrum ; and the second rubidium, from its two red lines. Since these
successful experiments were made, thallium, so called from its green line, was discovered
in 1861 by Mr Crookes; and a fourth metal, named indium, from its indigo-coloured
band, was detected by Prof. Richter, of Freiberg, in Saxony, in a zinc ore of the Hartz.
It is impossible not to suspect that the wonderful efficacy of some mineral springs, both
cold and thermal, in caring diseases, which no artificially prepared waters have as yet
been able to rival, may be connected with the presence of one or more of these elemen-
tary bodies previously unknown ; and some of the newly found ingredients, when pro-
cored in larger quantities, may furnish medcal science with means of combating dis-

eases which have hitherto baffled all hum^n skill.

While I was pursuing my inquiries respecting the Bath waters, I learned casually
that a hot spring had been discovered at a great depth, in a copper-mine near Redruth,
in Cornwall, having about as high a temperature as that of the Bath waters, and of
which, strange to say, no account has yet been published.* It seems that, in the year
1839, a level was driven from an old shaft so as to intersect a rich copper-mine at
the depth of 1,3-iO feet from the surface. Thii lode, or metalliferous fissure, occurred in
what were formerly called the United Mine3, and which have since been named the
Clifford Amalgamated Mines. Through the contents of the lode, a powerful spring of
hot water was observed, to rise, which has continued to flow wilh undiminished strength
ever since. At my request, Mr Horton Davey, of Redruth, had the kindness to send up
to London many gallons of this water, which have been analyzed by Prof. William
Allen Miller, who finds that the quantity of solid matUr is so great a3 to exceed by
more than four times the proportion of that yielded by the Bath waters. Its composi-
tion is also in many respects very different ; for it contains but little sulphate of lime,
and is almost free from the suits of magnesium. It is rich in the chlorides of calcium
and sodium, and it contains one of the new metals—caesium, never before detected in
any mineral spring in England: but its peculiar characteristic is the extraordinary
abur.dance of lithium, of which a mere trace had been found by Prof. Roscoe in the Batii
waters ; whereas in this Cornish hot spring this metal constitutes no less than a twenty-
sixth part of the whole of the solid contents, which, as before stated, arc so voluminous.
When Prof. Miller exposed some of these contents to the test of spectrum analysis, ho
gave me an opportunity of seeing the beautiful bright crimson line which the lithium
produces in the spectrum.
Lithium was first made known in 1817 by Arfvedsen, who extracted it from petal te

;

and it was believed to be extremely rare, until Bunsen and Kirchhoff, in I860, by means
of spectrum analysis, showed th it it was a most widely diffused substance, existing in
minute quantities in almost all mineral waters, in the sea, as well as in milk, human
blood, and the ashe3 of some plants. It has already been used in medicine, and we may
therefore hope that, now that it is obtainable in large quantities, and at a much cheaper
rate than before the Wheal-Clifford hot spring was analyzed, it may become of high
value. According to a roogh estimate which has been sent to me by Mr Davey, the
Wheal-Clifford yields no less than 250 gallons per minute, which is almost equal io the
discharge of the King's Bath or chief spring of this city. As to the gases emitted, they
are the name as those of the Bath water—namely, carbonic acid, oxygen and nitrogen.
Mr Warington Smyth, who had already visited the Wheal-Clifford lode in 1S05, re-

atement, it appears, la not correct, Mr Kenwood having published several valuable pacers on
this spring.—En. * "

examined it in July last, chiefly with the view of replying to several queries which I had
put to him; and In spite of the stifling heat, ascertained the geological structure of the lode
and the exact temperature of the water. This last lie found to be 122° Fahr. at a depth
of 1,350 feet

; but he scarcely doubts that the thermometer would stand two or three de-
grees higher at a distance of 200 feet to the eastward, where the water is known to gush
up more freely. The Wheal-Clifford lode is a fissure varying in width from 6 to 12
feet, one wall consisting of elvan or porphyritic granite, and the other of killas or clay-
slate. Along the line of the rent, which runs east and west, there has been a slight
throw or shift of the rocks. The vein-stuff is chiefly formed of cellular pyrites of cop-
per and iron, the porous nature of which allows the hot water to percolate freely through
it. It seems, however, that in the continuation upwards of the same fissure little or no
metalliferous ore was deposited, but, in its place, quartz and other impermeable sub-
stances, which obstructed the course of the hot spring, so as to prevent its flowing out
on the surface of the country. It has been always a favourite theory of the miners°that
the high temperature of this Cornish spring is due to the oxidation of the sulphurets of
copper and iron, which are decomposed when air is admitted. That such oxidation
must have some slight effect is undeniable; but that it materially influences the tem-
perature of so large a body of water is out of the question. Its effect must be almost
insensible; for Prof. Miller has scarcely been able to detect any sulphuric acid in the
water, and a minute trace only of iron and copper in solution.
When we compare the temperature of the Bath springs, which issue at a level of less

than 100 feet above the sea, with the Wheal-Clifford spring found at a depth of 1 360
feet from the surface, we must of course make allowance for the increase of heat always
experienced when we descend into the interior of the earth. The difference would
amount to about 20° Fahr., if we adopt the estimate deduced by Mr Hopkins from an
accurate series of observations made in the Monkwearmouth shaft, near Durham and in
the Dukinfield shaft, near Blanehester, each of them 2,00'J feet in depth. In these shafts
the temperature was found to rise at the rate of only 1° Fahr. for every increase of
depth of from 65 to 70 feet. But if the Wheal-Clifford spring, instead of being arrested
in its upward course, had continued to rise freely through porous and loose materials so
as to reach the surface, it would probably not have lost anything approaching to 20 3

Fahr., since the renewed heat derived from below would have warmed the walls and
contents of the lode, so as to raise their temperature above that which would naturally
belong to the rocks at corresponding levels on each side of the lode. The almost entire
absence of magnesium raises an obvious objectiou to the hypothesis of this spring deriv-
ing its waters from the sea; or if such a source be suggested for the salt and other
marine products, we should he under the necessity of supposing the magnesium to be
left behind in combination wilh some of the elements of the decomposed and altered
rocks through which the thermal waters may have passed.
Hot springs are, for the most part, charged with alkaline and other highly

soluble substances, and, as a rule, are barren of the precious metals, gold, silver and
copper, as well as of tin, platinum, lead, and many others ; a slight trace of copper in
the Bath waters being exceptional. Nevertheless, there is a strong presumption that
there exists some relationship between the action of thermal waters and the filling of
rents with metallic ores. The component elements of these ores may, in the first in-
stance, rise from great depths in a state of sublimation or of solution iu intensely healed
water, and may then be precipitated on the walls of a fissure as soon as the ascending
vapours or fluids begin to part with some of their heat. Almost everything, save the
alkaline metals, silica, and certain gases, may thus be left behind long before the spring
reaches the earth's surface. If this theory be adopted, it will follow that the metallifer-
ous portion of a fissure, originally thousands of feet or fathoms deep, will never be ex-
posed in regions accessible to the miner until it has been upheaved by a long series of
convulsions, and until the higher parts of the same rent, together with its contents and
the rocks which it had traversed, have been removed by aqueous denudation. A"-es be-
fore such changes are accomplished thermal and mineral springs will have ceased to
act; so that the want of identity between the mineral ingredients of hot springs and the
contents of metalliferous veins, instead of militating against their intimate relationship,
is in favour of both being the complementary results of one and the same natural opera-
tion.

But there are other characters in the structure of the earth's crust more mysterious
in their nature than the phenomena of metalliferous veins, on which the study of hot
springs has thrown light—I allude to the metamorphism of sedimentary rocks. Strata
of various ages, many of them once full of organic remains, have been rendered partially
or wholly crystalline. It is admitted on all hands that heat has been instrumental in
bringing about this re-arrangement of particles, which, when the metamorphism has
been carried out lo its fullest extent, obliterates all trace of the imbedded fossils. But
as mountain-masses many miles in length and breadth, and several thousands of feet in
height, have undergone such alteration, it has always been difficult to explain in what
manner an amount of heat capable of so entirely changing the molecular condition of
sedimentary masses could have come into play without utterly annihilating every sign
of stratification, as well as of organic structure.
Various experiments have led to the conclusion that the minerals which enter most

largely into the composition of the metamorphic rocks have not been formed by crys-
tallizing from a state of fusion, or in the dry way, but that they hive be.-u derived from
liquid solutions, or in the wot way—a process requiring a far less intense degree of heat
Thermal springs, charged with carbonic acid and with hydro-fluoric acid (which last is
often present in small quantities), are powerful causes of decomposition and chemical
re-action in rocks through which they percolate. If, therefore, laige bodies of hot
water permeate mountain-masses at great depths, they may, in the course of a^es
superinduce in them a crystalline structure ; and, in some cases, strata in a lower posi-
tion and of older date may be comparatively unaltered, retaining their fossil remains
undefaced, while newer rocks are rendered metamorphic. This may happen where the
waters, after passing upwards for thousands of feet, meet with some obstruction, as in
the case of the Wheal-Ulifford spring, causing the same to be laterally diverted so as to
percolate the surrounding rocks. The efficacy of such hydro-thermal action has been
admirably illustrated of late years by the experiments and observations of JSenurmont.
Daubrde, Delesse, Scheerer, Sorby, S terry Hunt, and others,
The charges which Daubre'e has shown to have been produced by the alkaline waters

of Plomuieres, in the Vosges, are more especially instructive. These thermal waters have a
temperature of 160° F., and were conveyed by the Romans to baths through long conduits
or aqueducts. The foundations of some of their works consisted of a bed of concrete
made of lime, fragments of brick, and sandstone. Through this and other masonry*
the hot waters have been percolating for centuries, and have given rise to various
zeolites—apophylliie and chabazite among others; also to calcareous spar, arragonite,
and fluor spar, together with siliceous minerals, such as opal,—all found in the inter-
spaces of the bricks and mortar, or constituting part of their re-arranged materials.
The quantity of heat brought into action, in this instance, in the course of two thousand
years, has, no doubt, been enormous, although the intensity of it developed at any one
moment has been always inconsiderable.
Tne study, oflate years, of the constituent part3 of granite has, in like manner, led to

the conclusion that their consolidation has taken place at temperatures far below those
formerly supposed to be indispensable. Gustav Rose has pointed out that the quartz of
granite has the specific gravity of 2 6, which characterizes silica when it is precipitated
from a liquid solvent, and not that inferior deusity, namely 2 3, which belongs to it when
it cools and solidifies iu the dry way from a state of tustou.

But some geologists, when made aware of the intervention, on a large scale, of water,
in the formation of the component minerals of the granite and volcanic rocks, appear of
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late years, to have been too much disposed to dispense with intense heat when account-
ing: for Hie formation of the crystalline and unstratified rocks. As water, in a stale of
solid combination, enters largely into the aluminous and some other minerals, and there-
fore plays no small part in the composition of the earth's crust, it follows that, when
rocks are melted, water must be present, independently of the supplies of rain-water
and sea-water which find their way into the regions of subterranean heat. But the ex-
istence of water under great pressure affords no argument against our attributing an
excessively h'gh temperature to the mass with which it is mixed up. Still less does the
point to which the melted matter must be cooled down before it consolidates or crystal-
lizes into lava or granite afford any test of the degree of heat which the same matter
must have acquired when it was melted and made to form lakes and seas in the interior

of the earth's crust.

We learn from Bunsen's experiments on the Great Geyser in Iceland, that at the
depth of only 74 feet, at the bottom of the tube, a column of water may be in a state of
rest, and yet possess a heat of 120° Centigrade, or 248° F. What, then, may not the
temperature of such water be at the depth of a few thousand feet ? It might soon attain
a white heat under pressure ; and as to lava, they who have beheld it issue, as I did in

1858, from the south-western flanks of Vesuvius, with a surface white and glowing like

that of the sun, and who have felt the scorching heat which it radiates, will form a high
conception of the intense temperature of the same lava at the bottom of a vertical
column several miles high, and communicating with a great reservoir of fused matter,
which, if it were to begin at once to cool down, and were never to receive future acces-
sions of hpat, might require a whole geological period before it solidified. Of such slow
refrigeration hot springs may be among the most effective instruments, abstracting
slowly from the subterranean molten mass that heat which clouds of vapour are seen to

carry off in a latent form from a volcanic crater during an eruption, or from a lava-

stream during its solidification. It is more than forty years since Mr Scrope, in his

work on Volcanoes, insisted on the important part which water plays in an eruption,

when intimately mixed up with the component materials of lava, aiding, as he supposed,
in giving mobility to the more solid materials of the fluid mass. But when advocating
this igneo-aqueous theory, he never dreamt of impugning the Huttonian doctrine as to

the intensity of heat which the production of the unstratified rocks, those of the plutonlc
class especially, implies.

The extact nature of the chemical changes which hydrothermal action may effect in

the earth's interior will long remain obscure to us, because the regions where they take
place are inaccessible to man; but the manner in which volcanoes have shifted their

position throughout a vast series of geological epochs -becoming extinct in one region
and breaking out in another—may, perhaps, explain the increase of heat as we descend
towards the interior, without the necessity of our appealing to an original central heat,

or the igneous fluidity of the earth's nucleus
I hinted, at the beginning of thi? address, that the hot Bprings of Bath may be of no

high antiquity, geologically speaking,—not thut I can establish this opinion by any
positive proofs, but I infer it from the mighty changes which this region has undergone
since the time when the British seas, rivers, and lakes, were Inhabited by the existing

species of Testacea. It is already more than a quarter of a century since Sir Roderick
Murchison first spoke of the Malvern Straits, meaning thereby a channel of the sea
which once separated Wales from England. That such marine straits really extended,
at a modern period, between whet are now the estuaries of the Severn and the Dee has

been lately confirmed in a satisfactory manner by the discovery of marine shells of

recent species in drift covering the watershed which divides those estuaries. At the

time when these shells were living, the Cotswold Hills, at the foot of which this city is

built, formed one of the numerous islands of an archipelago into which England, Ire-

land, and Scotland, were then divided. The amount of vertical movement which would
be necessary to restore such a state of the surface as prevailed when the position of

land and sea were so different would be very great.

Nowhere in the world, according to our present information, is the evidence of
upheaval, as manifested by upraised marine shells, so striking as in Wales. In that

country Mr Tiimmer first pointed out, in 1831, the occurrence of fossil shells in strati-

fied drift, at the top of a hill called Moel Tryfaen, near the Menai Straits, and not far

from the base of Snowdon. I visited the spot last year, in company with my friend Mr
Symonds, and we collected there not a few of the marine Testacea. Mr Darbishire has
obtained from the same drift no less than fifty-four fossil species, all of them now living

either in high northern or British seas, and eleven of them being exclusively arctic.

The whole Fauna bears testimony to a climate colder than that now experienced in these
latitudes, though not to such extreme cold as that implied by the Fauna of some of the
glacial drift of Scotland. The shells alluded to were procured at the extraordinary
height of 1,360 feet above the sea-level,* and they demonstrate an upheaval of the bed
of the sea to that amount in the time of the living Testacea. A considerable part of

what is called the glacial epoch has already elapsed before the shelly strata in ques-
tion were deposited on Moel Tryfaen, as we may infer from the polished and striated

surfaces of rocks on which the drift rests, and the occurrence of erratic blocks smoothed
and scratched, at the bottom of the same drift.

The evidence of a period of great cold in England and North America, in the times
referred to, is now so universally admitted by geologists, that I shall take it for granted
In this address, and briefly consider what may have been the probable causes of the re-

frigeration of central Europe at the era in question. One of these causes, first suggested
eleven years ago by a celebrated Swiss geologist, has not, I think, received the attention
which it well dcseived. When I proposed, in 1833, the theory that alterations in

physical geography might have given rise to those revolutions in climate which the
earth's surface has experienced at successive epochs, it was objected by many that the.

signs of upheaval and depression were too local to account for such general changes of
temperature. This objection was thought to be of peculiar weight when applied to the
glacial period, because of the shortness of the time, geologically speaking, which has
since transpired. But the more we examine the monuments of the ages which preceded
the historical, the more decided become the proofs of a general alteration in the position,

depth, and height of seas, continents, and mountain-chains since the commencement of
the glacial period. The meteorologist also has been learning of late years that the
quantity of ice and snow in certain latitudes depends not merely on the height of moun-
tain-chains, but also on the distribution of the surrounding sea and land even to con-
siderable distances.

M. Escher von der Linth gave it as his opinion in 1852, that if it were true, as Hitter
had suggested, that the great African desert, or Sahara, was submerged within the
modern or post-tertiary period, that same submergence might explain why the Alpine
glaciers had attained so recently those colossal dimensions which, reasoning on geologi-
cal data, Venctz and Charpentier had assigned to them. Since Escher first threw out
this hint, the fact that fie Sahara was really covered by the sea at no distant period
has been confirmed by many new proofs. The distinguished Swiss geologist himself
has just returned from an exploring expedition through the eastern part of the Algerian
desert, in which he was accompanied by M. Doscr, of Neufchatel, and Prof. Martins, of
Montpellier. These three experienced observers satisfied themselves, during the last
v inter, that the Sahara was under water during the perixl of the living species of Tes-
tacea, We had already learnt in 1S56, from a Memoir by M. Charles Laurent, that
sands identical with those of the nearest shores of the Mediterranean, and containing,
among other recent shells, the common cockle (Cardium edule), extend over a vast

space from west to east in the desert, being not only found on the surface, but also
brought up from depths of more than 20 feet by the Artesian auger. These shells have
been met with at heights of more than 900 feet above the sca-levcl, and on ground sunk
300 feet below it; for there are in Africa, as in Western Asia, depressions of land below
the level of the sea. The same cockle has been observed still living in several salt-lakes
in the Sahara; and superficial incrustations of salt in many places seem to point tu the
drying up by evaporation of several inland seas in certain districts.

Mr Tristram, in his travels in 1859. traced for many miles along the southern borders
of the French possessions in Africa lines of inland seaclifts, with caves at their bases
and old sea-beaches forming successive terraces, in which recent shells and the casts of
them were agglutinated together with sand and pebbles, the whole having the form of
a conglomerate. The ancient sea appears once to have stretched from the Gulf of
Cabes, in Tunis, to the west coast of Africa north of Senegambia, having a width of
several hundred (perhaps, where greatest, according to Mr Tristram, 800) miles. The
high lands of Barbary, including Morocco, Algeria, and Tunis, must have been separ-
ated at this period from the rest of Africa by a sea. All that we have learnt from
Zoologists and botanists in regard to the present Fauna and Flora of Barbary favours
this hypothesis, and seems at the same time to poiut to a former connection of that
country with Spain, Sicily, and South Italy.
When speculating on these changes, we may call to mind that certain deposits, full of

marine shells of living species, have long been known as fringing the borders of the Red
Sea, and rising several hundred feet above its shores. Evidence has also been
obtained that Egypt, placed between the Red Sea and the Sahara, participated
in these great continental movements. This may be inferred from the old river-
terraces, lately described by Messrs Adams and Murie, which skirt the modern
alluvial plains of the Nile, and rise above them to various heights, from 30 to
100 feet and upwards. In whatever direction, therefore, we look, we Bee grounds
for assuming that a map of Africa in the glacial period would no more resemble
our present maps of that continent than Europe now resembles North America.
If, then, argues Escher, the Sahara was a sea in post-tertiary times, we may under-
stand why the Alpine glaciers formerly attained such gigantic dimensions, and
why they have left moraines of such magnitude on the plains of Northern Italy and the
lower country of Switzerland The Swiss peasants have a saying, when they talk of
the melting of the snow, that the sun could do nothing without the Fu'hn, a name which
they give to the well-known sirocco. This wind, after sweeping over a wido expanse of
parched and burning sand in Africa, blows occasionally for days in succession across the
Mediterranean, carrying with it the scorching heat of the Sahara to melt the snows of the
Apennines and Alps.
M. Denzler, in a Memoir on this subject, observes that the Fu'hn blew tempestuously

at Algiers on the 17th of July, 1841, and then, crossing the Mediterranean, reached
Marseilles in six hours. In five more hours it was at Geneva and the Valais, throwing
down a large extent of forest in the latter district; while in the cantons of Zurich and
the Orisons it suddenly turned the leaves of many troes from green to yellow. In a few
hours new-mown grass was dried and ready for the haystack; for although, in passing
over the Alpine snows, the sirooco absorbs much moisture, it is still far below the point
of saturation when it reaches the sub-Alpine country to the nortli of the great chain.
MM. Escher and Denzler have both of them observed, on different occasions, that a
thickness of one foot of snow has disappeared in four hours during the prevalence of this
wind. No wonder, therefore, that the Fblm is much dreaded for the solemn inundations
which it sometimes causes. The snow-line of the Alps was seen by Mr Irscher, the
astronomer, from his observatory at Neufchatel, by aid of the telescope, to rise sensibly
every day while this wind was blowing. Its influence is by no means confined to the
summer season, for in the winter of 1852 it visited Zurich at Christmas, and in a few
days all the surrounding country was stripped of its snow, even in the shadiest places
and on the crests of high ridges. I feel the better able to appreciate the power of this
wi.id from having myself witnessed in Sicily, in 1828, its effect in dissolving, in the
month of November, the snows which then covered the summit and higher parts of
Mount Etna. I had been told that I should be unable to ascend to the top of the highest
cone till the following spring; but in thirty-six hours the hot breath of the sirocco
strljiped off from the mountain its white mantle of snow, aud I ascended without diffi-

culty.

It is well known that the number of days during which particular winds prevail, from
year to year, varies considerably. Between the year 1812 and 1920 the Fohn was less
felt in Switzerland than usual; aud what was the consequeuce? All the glaciers, dur-
ing those eight or nine years, increased in height, and crept down below their former
limits in their respective valleys. Many similar examples might be cited of the sensi-
tiveness of the ice to slight variations of temperature. Capt. Goodwin-Austen has lately
given us a description of the gigantic glaciers of the western Himalaya in those valleys
where the sources of the Indus rise, between the latitudes 35° aud 36° N. The highest
peaks of the Karakorum range attain in that region an elevation of 2$, 000 feet above the
sea. The glaciers, says Capt. Austen, have been advancing, within the memory of the
living inhabitants, so as greatly to encroach on the cultivated lands, aud have so altered
the climate of the adjoining valleys immediately below, that only one crop a year can
now be reaped from fields which formerly yielded two crops. If such changes can be
experienced in less than a century, without any perceptible modification in the physical
geography of that part of Asia, what mighty effects may we not imagine the submergence
of the Sahara to have produced in adding to the size of the Alpine glaciers? If, between
the years 1812 and 1820, a mere diminution of the number of days during which the
sirocco blew could so much promote the growth and onward movement of the ice, how
much greater a change would result from the total cessation of the same wind 1 But
this would give no idea of what must have happened in the glacial period; for we cannot
suppose the action of the south wind to have been suspended; it was not in abeyance,
but its character was entirely different, and of an opposite nature, under the altered
geographical conditions above contemplated. First, instead of passing over a parched
aud scorching desert, between the twentieth and thirty-fifth parallels of latitude, it

would plentifully absorb moisture from a sea many hundreds of miles wide. Next, in
its course over the Mediterranean, it would take up still more aqueous vapour; and when,
after complete saturation, it struck the Alps, it would be driven up into the higher and
more rarefied regions of the atmosphere. There the aerial current, as fast as it was
cooled, would discharge its aqueous burden in the form of snow, so that the same wind
which is now called " the devourer of ice" would become its principal feeder.

If we thus embrace Escher's theory, as accounting in no small degree for the vast size

of the extinct glaciers of Switzerland and northern Italy, we are by no means debarred
from accepting at the same time Charpentier's suggestion, that the Alps in the glacial

period were 2000 or 3000 feet higher than they are now. Such a difference in altitude

may have been an auxiliary cause of the extreme cold, and seems the more probable
now that we have obtained unequivocal proofs of such great oscillations of level in Wales
within the period under consideration. We may also avail ourselves of another sourco
of refrigeration which may have coincided in lime with the submergence of the Sahara,
namely, the diversion of the Gulf-stream from its present course. The shape of Europe
and North America, or the boundaries of sea and land, departed so widely in the glacial

period from those now established, that we cannot suppose the Gulf-stream to have taken
at that period its present north-western course across the Atlantic. If it took some
other direction, the climate of the north of Scotland would, according to the calculations

of Mr Hopkins, suffer a diminution in its average annual temperature of 12° F, while
that of the Alps would lose 2° F. A combination ot all the conditions above enumerated
would certainly be attended with so great a revolution in climate as might go far to
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account for the excessive cold which was developed at so modern a period in the earth's

history. Eat even when we assume all three of them to have been simultaneously in

action, we have by no means exhausted all the resources which a difference in the geo-
graphical condition of the globe might supply. Thus, fop example, to name only one of
them, we might suppose that the height and quantity of land near the north polo was
greater at the era in question than it is now.
The vast mechanical force that ice exerted in the glacial period has been thought by

some to demonstrate a want of uniformity in the amount of energy which the same
natural cause may put forth at two successive epochs. But wo must be careful, when
thus reasoning, to bear in mind that the power of ice is here substituted for that of run-
ning water. The one becomes a mighty agent in transporting huge erratics, and in

scoring, abrading, and polishing rocks; but meanwhile the oLher is in abeyance. When,
for example, the ancient Rhoue glacier conveyed its moraines from the upper to the
lower end of the Lake of Geneva, there was no great river, as there now i.«, forming a
delta many miles in extent, and several hundred feet in depth, at the upper end of the
lake.

The more we study and comprehend the geographical changes of the glacial period,

and the migrations of animals and plants to which It gave rise, the higher our conceptions
are raised of the daration of that subdivision of time, which, though vast when measured
by the succession of events comprised in it, was brief if estimated by the ordinary rules

of geological classification. The glacial period was, in fact, a mere episode in one of the
great epochs of the earth's history; for the inhabitants of the lands and seas, before and
after the grand development of snow and ice, were nearly the same. As yet we have no
satisfactory proof that man existed in Europe or elsewhere during the period, of extreme
cold ; bnt our investigations on this head are still in their infancy. In an early, portion
of the post-glacial peiiod.it has been ascertained that man flourished in Europe; and in

tracing the signs of existence, from the historical ages to those immediately antecedent,

and so backward into more ancient times, we gradually approach a dissimilar geographi-
cal slate of things, when the climate was colder, and when the configuration of the
surface departed considerably from that which now prevails.

Archaeologists are satisfied that in central Europe the age of bronze weapons preceded
the Roman invasion of S%vitzeriand; and prior to the Swiss-lake dwellings of the bronze
age were those in which stone weapons alone were used. The Danish kitchen-middens
seem to have been about the same date; but what M. Lartet has called the reindeer

period of the south of France was probably anterior, and connected with a somewhat
colder climate. Of still higher antiquity was that age of ruder implements of stone, such

as were buried in the fluviatile drift of Amiens and Abbeville, and which were mingled
in the same gravel with the bones of extinct quadrupeds, such as the elephant, rhino-

ceros, bear, tiger, and hyena. Between the present era and that of those earliest

vestiges yet discovered of our race, valleys have been deepened and widened, the course

of subterranean rivers which once flowed through caverns has been changed, and many
species of wild quadrupeds have disappeared. The bed of the sea, moreover, has in the

same ages been lifted up, in many places hundreds of feet, above Its former level, and the

outlines of many a coast entirely altered.

MM. de Vernenil and Louis Lartet have recently found, near Madrid, fossil teeth of the

African elephant, in old valley-drift, containing flint implements of the same antique

type as those of Amiens and Abbeville. Proof of the same elephant having inhabited

Sicily In the Postpliocene, and probably within the Human period, had previously been
brought to light by Baron Anca, during his exploration of the bone-caves of Palermo.
We have now, therefore, evidence of man having co-existed in Europe with three species

of elephant, two of them extinct (namelv, the mammoth and the Elephas antiquum), and
a third the same as that which still survives in Africa. As to the first of these—the
mammoth—I am aware that some writers contend that it could not have died out many tens

of thousands of years before our time, because its flesh has been found preserved in ice, in

Siberia, in so fresh a state as to serve as food for dogs, bears, and wolves ; but this argu-
ment seems to me fallacious. Middendorf, in 1843, after digging through some thickness

of frozen soil in Siberia, came down upon an icy mass in which the carcase of a mammoth
was imbedded, so perfect that, among other parts, the pupil of its eye was taken out, and
is now preserved in the Museum of Moscow. No one will deny that this elephant had
lain for several thousand years in its icy envelope; and if it had been left undisturbed,

and the cold had gone on increasing, for. myriads of centuries, we might reasonably

expect that the frozen fleah might continue undecayed until a second glacial period had
passed away.
When speculations on the long series of events which occurred in the glacial and post-

glacial periods are indulged in, the imagination is apt to take alarm at the immensity of

the time required to interpret the monuments of these ages, all referable to the era of

existing species. In order to abridge the number of centuries which would otherwise be
indispensable, a disposition is shown by many to magnify the rale of change in prehistoric

times, by investing the causes which have modified the animate and inanimate world
with extraordinary and excessive energy. It is related of a great Irish orator of our
day, that when he was about to contribute somewhat parsimoniously towards a public

charity, he wa3 persuaded by a friend to make a more liberal donation. In doing so he
apologized for his first apparent want of generosity by saying that his early life had
been a constant struggle with scanty means, and that " they who are born to affluence

cannot easily imagine how long a time it takes to get the chill of poverty out of one's

bones." In"like manner, we of the living generation, when called upon to make grants
of thousands of centuries in order to explain the events of what is called the modern
period, shrink naturally at first from making what seems so lavish an expenditure of

past time. Throughout our early education we have been accustomed to such strict

economy in all that relates to the chronology of the earth and its inhabitants In remote
ages, so fettered have we been by old traditional beliefs, that even when our reason is

convinced, and we are persuaded that we ought to make more liberal grants of time to

the geologist, we feel how hard It is to get the chill of poverty out of our bones.

I will now briefly allude, in conclusion, to two points on which a gradual change of

opinion has been taking place among geologists of late years. First, as to whether
there has been a continuous succession of events in the organic and inorganic worlds,
uninterrupted by violent and; general catastrophes ; and, secondly, whether clear

evidence can be obtained of a period antecedent to the creation of organic beings on the

earth. I am old enough to remember when geologists dogmatized on both these ques-
tions in a manner very different from that in which they would now venture to indulge.

I believe that by far the greater number now incline to opposite views from those which
were once most commonly entertained. On the first point, it is worthy of remark that,

although a belief in sudden and general convulsions has been losing ground, as also the
doctrine of abrupt transitions from one set of species of animals and plants to another
of a very different type, yet the whole series of the records which have been handed'down
to na are now more than ever regarded as fragmentary. They ought to be looked upon
as more perfect, because numerous gaps have been filled up, and in the formation newly
Intercalated in the serie3 we have found many missing links and various intermediate
gradations between the nearest allied forms previously known In the animal and
vegetable worlds. Yet the whole body of monuments which we are endeavouring to

decipher appears more defective than before. For my own part, I agree with Mr
Darwin In considering them as a mere fraction of those which have once existed, while
no approach to a perfect series was ever formed originally, It having never been part of

the plan of Nature to leave a complete record of all her works and operations for the
enlightenment of rational beings who might study them in after ages.

In reference to the other great question, or the earliest date of vital phenomena on
this planet, the late discoveries ia Canada have at least demonstrated that certain
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theories founded in Europe on mere negative evidence were altogether delusive. In the
course of a geological survey, carried on under the able direction of Sir William E.
Logan, it has been shown that northward of the River St Lawrence there is a vast series
of stratified and crystalline rocks of gneiss, mica-schist, quartzite, and limestone, about
40,000 feet in thickness, which have been called Laurenlian. They are more ancient
than the oldest fossiliferous strata of Europe, or those to which the term primordial had
been rashly assigned. In the first place, the newest part of this great crystalline series is
unconformable to the ancient fossiliferous or so-called primordial rocks which overlie It,
so that it must have undergone disturbing movements before the latter or primordial set
were formed. Then again, the older half of the Laurentian series is unconformable to
the newer portion of the same. It is in this lowest and most ancient system of crystal-
line strata that a limestone, about 1000 feet thick, has been observed, containing organic
remains. These fossils have been examined by Dr Dawson, of Montreal, and he has
detected in them, by aid of the microscope, the distinct structure of a largo species of
Rhiznpod. Fine specimens of this fossil, called Eozoon Canadetise, have been brought
to Bath by Sir William Logan, to be exhibited to the members of the Association. We
have every reason to suppose that the rocks in which these animal remains are included
are of as old a date as any of the formations named Azoic in Europe, if not older, so that
they precede in date rocks once supposed to have been formed before any organic beings
had been created.

ON UNITS OF MEASURE. By W. J. Macquorn Ranktne, C.E., LL.D., F.R S.

Read before the British Association at Bath—Section G.

The principal steps of late recommended to scientific men, and to the public generally,
for the improvement of Bystems of measures, especially in Britain, may be classed under
three heads, viz. :

—

First, The promotion of the use of decimal multiplication and division, as applied to
units of measure.

Secondly, The diffusion of knowledge as to the relations between the present British
units of measures and those of the French metrical system.

Thirdly, The abandonment, in scientific writings, of the use of the present British
measure, and the adoption of the French units instead of them.
The utility of the first and second of those steps cannot be disputed; and all legul

obstacles to the extension of them to trade as well as to science have been removed °by
a recent enactment.
But to the third step it appears to me that there are grave grounds of objection, and

that those grounds should be carefully considered by the Association, and especially by
the Mechanical Section, whose functions form a connecting link between science and
practice; and some of whose members have expended much labour, capital, and skill
in promoting the application of decimal subdivision to existing British uuits of measures
and in constructing instruments adapted to that purpose.
These grounds of objection are the following:

—

(1.) The connection between science and practice is bo intimate, that the disuse in
scientific writings of fundamental units of measure which are extensively used in trade,
is impossible ; and in considering the expediency of maintaining or abandoning the use
of any such units, the interests- of science and of trade cannot be separated.

(2.) Amongst one-fourth of the population of the whole earth, the standards of length
are multiples of the British inch,>3_the following calculaiion shows:

—

Approximate
Population.

British Empire, .. „ .. .. „ 174,000,000
Russian Empire, .. .. .. ,. .. 64,000,000
States of North America, .. .. .. .. 32,000,000

Total, 270,000,000

To justify the abandonment of an unit of measure of which the established use is so
extensive, it would be necessary to prove some very great advantage to be attained bv
the use of the unit to be substituted for it.

(3 ) But no such advantage has ever been proved, or even alleged. The facts and
arguments which have hitherto been brought forward in discussions on systems of
measures are confined to the advantages of decimal multiplication and division, which
can be applied to any unit whatsoever; and whose application to British units has long
been extensively practised, and is now sanctioned by law.

(4.) An advantage for scientific purposes was formerly supposed to be possessed by
the metre, as being one ten-millionth part of the distance from the pole to the equator.
But now that it is known—firBt, that the distance from the pole to the equator is not
the same on different meridians, but diiffers to the extent of about l-4000th part of itself;

secondly, that the French standard metre is not exactly one ten-millionth part of the
quadrant of any meridian, but approximately one-10,001,562-d. part of the quadrant
of the meridian passing through Paris; and thirdly, that our knowledge of the dimen-
sions and figure of the earth is still, and will probably for ever continue, in a progressive
condition—the supposed advantage is known riot to exist. This conclusion is in har-
mony with the opinion of Bessel—that in the measurement of a length between two
points on the surface of the earth, there is no advantage at all in proving the relation of
the measured distance to a quadrant of the meridian.
In connection with this branch of the subject it may be remarked, that no comparison

of a unit of measure with any "natural standard" can ever bo more than approximate,
for the art of comparing two measuring instruments or artificial standards with each
other is, and always must continue, in point of precision, to bo in advance of the art of
measuring the object used as a natural standard, which is necessarily affected by more
causes of error. At present, for example, the lengths of two bars can be compared
together to the accuracy of one-millionth part, and that degree of precision has been
attained in practice by mechanical engineers; whereas no dimensions of the earth, not
even the polar axis, is yet known with certainty to the accuracy of one-hundred- thou-
sandth part of itself.

(5.) Another advantage, in a scientific point of view, was formerly supposed to be
possessed by the metrical system, from the kilogramme being the exact weight of a
cubic decimetre of pure water at its maximum density. But it is now known that this

supposed exact relation between the standards of measure and of weight not only does
not exist, but is, in all probability, unattainable to that degree of precision which would
realize the supposed scientific advantage; fer the art of comparing two artificial stan-
dards of length or of weight together is, and always must continue, in point of precision,

to be in advance of the art of finding the exact weight of a given volume of a given sub-
stance, which is necessarily affected by more causes of error. At present, two lengths
can be compared together to the accuracy of one-millionth part, and two weights to the
accuracy of one ten-millionth part ; but it Is very doubtful whether the weight of a given
volume of pure water is known to the accuracy of one ten-thousandth part.

(6.) In conclusion, then, it appears, that while the advantages of decimal multiplication

and division as applied to units of measure, are incontestable, the question between
different units, such as the metre and the inch, is one of convenience, in which the in-

terests of science and of trade cannot be separated; and inasmuch as the British inch
and multiples of the Inch are already established and used for practical purposes in
regions inhabited by one-fourth of mankind, their use ought not to be abandoned iu
scientific writings.
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ON THE WORKING OF UNDERGROUND RAILWAYS BY HYDRAULIC

POWER IN CONNECTION WITH FIXED STEAM ENGINES.

By W. Simons, F.C.S. (British Association.)

At the last meeting of the Association, Messrs Hawthorn brought forward a plan for

working railways by fixed steam engines in connection with endless wire ropes working
round a series of wheels placed between the lines of rails. These wheels communicate
motion to the carriages by means of horizontal bars fixed beneath each carriage. This
method of propulsion was suggested as especially adapted for underground railways

where it would be desirable to dispense with locomotives, and when brought before the

section last year, it appears to have attracted the attention of practical engineers, and to

have been received by some of them with favour. It will be obvious, however, that a

very considerable drawback to its practical adoption is the great loss of power by fric-

tion ; and as all the traction wheels in connection with each fixed steam engine must be

woi king simultaneously while only those actually in contact with the traction bars

fixed to the carriages are usefully employed, there is a very great expenditure of unem-

Fig. J.

ployed power. It has occurred to the author of this paper, that water power might be

substituted with great advantage for the continuous wire ; in fact, he proposes to use an

endless wire of water instead of one of iron wire. A very great saving of power would

result from the fact, that by this plan those traction wheels only winch are actually

in contact with the train would be in motion. The only drawbacks the hydraulic plan

would have, in comparison with the endless iron wire, would be the necessary introduc-

tion of self-acting apparatus for working the valves of the proposed hydraulic engines.

The accompanying diagrams illustrate Messrs Hawthorn's scheme, and also the pro-

posed modification. E, fig. 1, is the railway carriage on the line of rails r, e. w, w are

the traction wheels, and these propel the carriages, e. by coming into contact with a

bar, p, which is placed under each carriage. The wheels, w, are caused to rotate In

Hawthorn's plan by a continuous wire rope—this running round the drum, a, driven

by the fixed steam engine, s. It will thus be seen that, when in ac.ion, all the wheels,

w in connection with each fixed steam engine, s, will he rotating at once, and so long

as a train is on any portion of that section of the line. Thus, supposing there be a fixed

engine for every mile of railway, about COO pairs of wheels will be running simultane-

ously, whilst, if the train consists often carriages, only 40 of these wheels would at any

one time be doing actual work. In fact, something less than a tenth of the power de-

veloped is usefully employed. Nothing is said, moreover, as to any method for starting

or stopping each section of wheels. Possibly it is thought that they would be in motion

continuously throughout the day. It must be evident that if any plan can be proposed

by which motion could be confined to those wheels only which are contiguous to, and

in coutact with the train, much loss of useless power, as well as wear and tear, would bo

Fig. 2.
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saved. In the plan now shown it is proposed to have about half the number of traction

wheels, or perhaps less, and to attach to each wheel a small hydraulic engine. These
engines would be worked by water conveyed along the line of rail in pipes, and kept

under sufficient pressure by weighted accumulation in connection with fixed steam
engines, which would also pump the water back after doing its work, thus making, as

stated before, an endless wire of water instead of iron. It has been repeatedly asserted

that turbines—even small ones—can be made to work up to 80 per cent, of their theore-

tical powers ; if so, they appear eligible for such a purpose as the one here proposed, and
H was intended to use a modification of a vertical turbine in the model, as more easy

to construct than hydraulic engines similar to those made by Sir W. Armstrong; but

probably these latter would be the most eligible to use for such a purpose. In the ac-

companying plan, however, vertical turbines are supposed to be used, and these are

shown in figs 2 and 3, at u, enclosed in a case, and mounted on the same shaft as the

traction wheels, w. R is a bos, or water reservoir, as large as practicable, to contain

water and compressed air, so as to act as an atmospheric accumulator above the valve, v.

The box is in uninterrupted communication with the main water pipe, i. The object of

this accumulator is to obviate the loss caused by the friction of the water in the pipes

while the hydraulic engine is in action, as k. is supposed to contain water sufficient for

propelling each passing train, and it will be replenished from the main while the engine
is out of action. If thought preferable, of course, a weighted accumulator might be
substituted, at k, for the proposed atmospheric one. The water is let on and off the

engine by the valve, v, and this valve is moved by the levers, h, o, the lever, o, being
extended some distance, so that the approaching train should turn the water on in

advance, and so put the driving wheel in motion by the time the train reaches it. The
lever, o, is supported on two or more friction wheels, p, p, and is connected with two

discs moving easily on their centre, u\ i&. To each of these discs is attached a wheel,
Nt, k 2

,
the wheel, n>, being on the top of m», and the wheel, w*, under m2 These wheels,

n» and n 2
, are acted on by the carriages passing along the railway, by means of a wedge-

shape bar connected with each carriage, but moveable, and under the control of the
guard. The object of having this bar wedge-shape, and attaching the wheels, n, to the
discs, M, is, that the moving carriages may communicate sufficient motion to the lever,
o, to open and shut the valve, v, without a shock, and as the striking contact will be
between an inclined plane and a freely-moving wheel, n, attached to another freely-
moving wheel, m, the author believes he has thus met what practical engineers have
pointed out as a chief difficulty of the scheme. The lever, o, is so attached to the discs,
Mi and m", that when n 1 is struck by the passing carriage the water is turned on, and
when a lower wedge strikes the wheel, n*, the action is reversed—the water is shut off,
and at the same time the wheel, n>, is brought into its place, to be acted on by the next
train. Each carriage must have two wedge bars, placed so as to act respectively on
n 1 and n 2

,
but in a train consisting of several carriages, of course only the one connected

with the first carriage must be placed so as to act or. n*, and that connected with the
last carriage on n2, the others being left out of gear. In a single line, if turbines are
used, half the traction wheels would be connected with turbines working in one direc-
tion, whilst the other half are connected with other turbines working in the opposite-
direction, of course alternating with each other, and only half would be used each way,
33 shown in fig. 2. Probably, with Armstrong's hydraulic engines, arrangements could
be made to reverse the engines so as to work either way. The author is aware there
may be many modifications of the scheme, but his object has been to show the practica-
bility of working railways by hydraulic power in connection with fixed steam engines;
or in mines and collieries probably a modification of the plan may be very economically
applied, where natural water power may be available. Successful as the Metropolitan
Kailway has been, all must allow that it would be very desirable to travel in a more
salubrious atmosphere; and if the air be so impure in a large tunnel, made for a double
broad gauge line, the evil must be exaggerated in the case of a tunnel ontv large enough
for a single narrow gauge line, as it is reported is contemplated for the St John's Wood
branch of the Metropolitan line. It is in such circumstances that the above plan of
working may be thought peculiarly eligible.
As regards the question of probable expense, it must be remembered that not only the

cost of locomotives would be saved, but, as no heavy locomotives would be used, all the
works and construction of the line may be much lighter, and the wear of the rails would
be much less. Another objection to the present underground railway, viz , the vibration
produced by the passing trains, would be considerably mitigated, if not entirely removed.
As the vibration, no doubt, is caused much more by the heavy locomotives than by the
comparatively light carriages, the author suggests that it might be practicable, and in
some parts of Loudon, at least, unobjectionable, to have railways carried along the
present streets, above the regular traffic, usuig for the purpose open latticed tubes-
something between the Britannia tube and the Charing Cross Bridge, but, of course,
very much narrower than either—one line of rails, which may be even narrower than
the narrow gauge, being in the tube and the other on the top. These tubes could be
supported on pillars and arches, one line of pillars being against the houses, and the
other about parallel with the present lamp posts, the tube to be placed some distance
from the houses, so as not to obstruct the light and air. Locomotives being dispensed
with, and a very narrow gauge being adopted, these railways could probably be made
at once safe and light, and the carriages propelled by the hydraulic plan here described.

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

Section A.—Mathematical and Physical Science.

Saturday.

" On the Mechanical Theory and Application of the Laws of Magnetic Induction
and Electricity," by Mr J. B. Thompson.

11 On the Development of Electricity from the Rays of the Sun and other Sources
of Light," by Mr H. Keevil.
"On the Rain-fall of the British Isles, 1862-63," by Mr J. G. Symons.
"On the Temperature and Rain-fall of Bath," by the Rev. L. Jenyns.
*' On the Rhombohedral System in Crystallography," by Mr A. R. Catton.
"On the Connection between the Form and Optical Properties of Crystals," by

Mr A. R. Catton.
" On a New Formula for Calculating the Initial Pressure of Steam." by Mr R. A.

Peacock.

Section B.—Chemical Science.

Monday.

"On the Premature Decay of the Frescoes in the Houses of Parliament, its

Cause and Remedy," by Mr W. Poolo King.
"On an Apparatus for the Preservation or Disengagement of Sulphuretted

Hydrogen, Carbonic Acid, or other Gases," by Mr M. Lyte.
" On the Black Stones which fell from the Atmosphere at Birmingham," by Dr

Phipson.
" On a New Method of Extracting Gold from Auriferous Ores," by Mr F. C. Cal-

vert.

Mr Fuller (Secretary), on behalf of Mr Griffith, read a communication from the
Committee " On the Transmutation of Spectral Rays," Btating that the experi-
ments were not yet completed, and suggesting the re-appointment of the Com-
mittee.

Mr Fleeming Jenkin read an interesting Report from the Committee " On Ther-
mo-EIectric Phenomena," the effect of which was that, not having completed
their experiments, they desired to defer their report to another year.

" On the Medicinal Muds of the Island of Ischia," by Dr Phipson.
'• On the Colouring of Agates," by Professor Tennant.
" On the Artificial Production of Anhydrite," by Mr A, Gages.
"Ona Specimen of Tin Ore hitherto undescribed," by Mr A. Field.
" On Copper Smelting," by Mr P. Spence.
" On the Presence of Nickel in Metallic Lead," by Dr Machattie.
"A Suggestion on the Detection of Poisons by Dialysis," by Dr Machattie.
" On the Precipitation of Aluminous Silicates from Solution," by Dr Sullivan.
*' On the Rational Formula oi Rosaniline," by Prof. Wanklyn.
" On the Composition of certain Organic Dyes," by Prof. Wanklyn.
" On the Molecular Constitution of Carbon Compounds," by Mr A, R. Catton.

Section C—Geology.

Saturday.

" On tha Occurrence of Fish Remains in the Old Red Sandstone at Portishead
near Bristol," by Mr W. H. Baily.
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" Remarks on Two Outliers of Lias in South "Warwickshire, and on the Presence
of Lias or Rhetic Bone-bed at Knowle, its farthest Northern Extension hitherto

recognized," bv the Rev. P. B. Brodie.
" On Traces "of Glacial Drifts in the Shetland Islands," by Mr C. W. Peach.
" On Boulder Clay Fossils." bv Mr C. W. Peach.
" On the Boulder Clay and Drifts of Scarborough and East Yorkshire, " by Mr J.

Leckenby.
" On the Cause of the Extrication of Carbonic Acid from the Interior of the

Earth, and on its Chemical Action upon the Constituents of Felspathic Rocks," by
Dr Daubeny.
" Notes on the Volcanic Phenomena and Mineral and Thermal Waters of Nicar-

agua," by Commander B. Pirn, R. N.
u On the Old Pre-Cambrian (Laurentian) Island of St David's, Pembrokeshire,"

by Mr J. W. Salter.

"On some New Forms of Olenoid Trilobites from the Lowest Fossilifcrous

Rocks of "Wales," bv Mr J. W. Salter.
" On some New Points in the Structure of Palsechinus, by Mr W. H. Baily.

Mondat.

Sir C Lyell said : " Mr President and gentlemen, I wish to lose no time in com-
municating to this Section a letter which I have received from Mr Henwood, whose
important work on mineral veins, and other valuable publications on geology and
mining, are so well known to you. He has pointed out a great oversight which I
inadvertently made when I stated, in my inaugural address, on Wednesday last

—

viz., that we "had do published scientific account of the Wheal Clifford Hot Spring,
near Redruth, in Cornwall. I was first informed of the existence of this spring by
Dr Percy, of the Royal School of Mines. He referred me to Mr Warrington Smyth",
the result of whosetwo visits to Redruth, and whose observations on the springs,

in 185-5 and 1S64, 1 have referred to in my address. Unable to learn from these
gentlemen, or from my friend Dr Daubeny, that any account had been printed of

this • hot lode,' I wrote to Dr Horton Davy, who was unable to obtain for me, after

speaking to the miners at Redruth, any reference to any published data ou the
snbject. 1 now find that, so long ago as the year 1319 in the Reports of this Asso-
ciation, Mr Fox has given notice of the temperature (76° Fahr.) of the water when
the river was )70 fathoms deep, and that subsequent observations by him, Mr
Henwood, and Mr Francis, between the years 183$ and 1857, had been published
in the Cornwall Government Transactions, in our own British Association Re-
ports, closing with a notice, by Mr Fox, of the temperature (reaching 116° Fahr.)

at the depth of 255 fathoms in the year 1S57. Mr Fox had detected the chlorides
of calium and sodium, but it remained for Prof. Miller to discover liesium, and
that large and extraordinary amount of lithium which gives to the solid contents
of this spring its peculiar and unique character. I feel sure that Mr Henwood
and Mr Fox—for both of whom I have always entertained the highest regard, and
the trustworthiness of whose observations I have ever appreciated, having fre-

quently had occasion to cite them in my works—will do me the j ustice of believing
that I regret extremely, on more grounds than one, that my attention was not
directed to their printed Reports on this Cornish spring, inasmuch as they would
have enabled me to compare the former and present condition of the spring at

various depths. At the same time, I am not aware, at present, that any of the
conclusions to which I arrived, from the data furnished to me, would have differed

essentially even had I profited, as I could have wished, by their previous labours.

I am also informed by Prof. Phillips, that in his Presidential Address to the Geo-
logical Society of London four years ago, he alluded to this Cornish spring."

" On a Bone-breccia, with Flints, found in the Lebanon," by the Rev. H. B. Tris-

tram.
" On the Formation of the Jordan Valley and the Dead Sea," by the Rev. H. B.

Tristram.
"Notice of a Bitamen and Sulphur Deposit at the South-west Corner of the

Dead Sea," hy the Rev. H. B. Tristram.
"On the Geology of Palestine," by the Rev. H. B. Tristram.
*' On the Geology of Otago, New Zealand," by Dr Hector.
* On the Coal Measures of New South Wales," by Mr W. Keene.
"On the New South Wales Coal Field," by Mr J. Mackenzie.
"On the Position of the Great Oolite, and the Mode of Working, of tho Bath

Freestone," by Mr J. Randell.
w On the Significance of the Sequence of Rocks and Fossils," by Mr H. Seeley,
"On the Species of the Genus Pteraspis," by E. R. Lankester.
•' On the White Lias of Dorsetshire," by Dr T. Wright.

Section D.

—

Zoology and Botany.

Monday.

"On certain Points in the Anatomy of the Earth-Worm," by Mr E.'R. Lankester.
" Notice of a New British Rhizopod and some other Marine Animals," by Mr W.

A. Sanford.
" On the Decay of Species, and the Natural Provision for Extending their Dura-

tion," by Dr Daubeny.
- On the Natural History and Cultivation of the Oyster," by Mr F. Euckland.
" Some Observations on the Salmonidas, chiefly relating to their Generative

Function," by Dr J. Davy.
"An Account of the Successful Accomplishment of the Plan to Transport Sal-

mon Ova to Australia," by Mr T. Johnson.
'• On some New Hydroid Zoophytes, and on the Classification and Terminology

of the Hydroida," by the Rev. T. Hincks.
• On the Medusoid of a Tubnlarian Zoophyte, and its Return to the Fixed Con-

dition after the Liberation of the Ova." by the Rev. T. Hincks.
' On the Whalebone Whale of the British Coasts," by Dr J. E. Gray.
" On New Coral3 from the Shetlands," by Dr J. E. Gray.

Sud-Secuon D.—Physiology.

Saturday.

'-On the Combination of Food in the Meals of the Labouring Classes," by the
Pi evident
" On the Inhalation of Oxygen Gas,'* by Dr B. W. Richardson.
•' Note on the Action of the Bromides of Lithium, Zinc, and Lead," by Dr G. B.

Gibb.—The first of these was prepared with the view of treating Gout and Rheu-
matism of the throat and neck. In small doses it acts as atonic, gentle stimulant,
and sometimes as a diuretic, and may be combined with other agents with advan-
tage. The bromide of zinc he has found to relieve impaired nervous power;
wbilst the salt of lead he proposed as a soothing and cool local agent in certain
inflamed states of the mucous membrane.

" On a Vocal Organ of an Aquatic Insect," by Mr R. Garner.
" On the Functions of tho Liver." by Dr J. Goodman.
" On the Lymphatios in the Liver of Man and the Pig," by Dr L. T. A. Carter.
11 On the Presence of Valves in the Abdominal Veins," by Dr E. Crisp.

Monday.

"What is the Best Method of Estimating the Nutritive Value of Foods and
Dietaries," by the President.
" On the Nutritive Elements in the Dietary of the Labouring Classes," by the

President.
" On the Relative and Special Applications of Fat and Sugar as Respiratory

Food," by Dr T. Hayden.
" On the Use of Milk and Scotch Barley as an Article of Diet," by Mr G. Frean.
" On the Alimentary Character of Nitrogen Gas," by Mr F. Barham.
" On Meat as a Source of Entozoa," by Dr T. S. Cobbold.
" On the Lentil as an Article of Food, and its Use from the Earliest Historical

Time," by Mr C. G. Monteith.

Section E,—Geography and Ethnology.

Saturday.

"Account of an Expedition across the Rocky Mountains into British Columbia,
by the Yellow Head or Leather Pass," by Viscount Milton and Dr Cheadle.
"On the Physical Geography of the Peruvian Coast Valleys of Chira and Piura,

and the adjacent Deserts," by Mr R. Spruce.
" On the River Purus, a great Affluent of the Amazons," by Mr R, Spruce.
11 On the Delta of the Amazons," by Mr H. W. Bates.
"A Remarkable Storm and Beach Wave at St Shotts, Newfoundland," by Mr K.

Maclea.
" On the supposed Stone, Bronze, and Iron Ages of Society," by Mr J. Crawfurd.
" An Account of the Human Bones found in Tumuli, situated on the Cotteswold

Hills," by Dr H. Bird.

Section F.

—

Economic Science and Statistics.

Monday.

"Some Remarks on the French Calculating Machine," by Major-Gen. Hanning-
ton.—(The machine itself was exhibited.)

" On Life Tables, by the Swedish Calculating Machine," by tho President.

—

(With Photographs of the machine by A. Claudet.)
" On the Causes which produce the present High Rate of Discount," by Prof.

Fawcett
" On Statistics relating to the Royal Navy," by Prof, Levi,
"On Military Statistics of certain Armies, especially of those of the United

States," by Mr E. B. Eliott.
" On the Registration of Births and Deaths in Ireland," by Mr J. Wilson.
" On Statistics of the Coal Trade : Colliers employed, Wages paid, and Social

Condition of the Miners employed in the Northern Portion of the Bristol Coal
Field," by Mr Handel Cossham.

Section G.

—

Mechanical Science.

Monday.

The Report of the Committee " On the Best Means of providing for a Uniformity
of Weights and Measures with reference to the Interests of Science," was read
before the Section by Mr J. Heywood,—The report had been previously read and
discussed before Sections B and F.

Mr J. Scott Russell read the Report of the Committee " On Gun Cotton," from
which it appears that the investigation is now placed in the hands of a Govern-
ment Committee of scientific and practical men, who are engaged in a systematic
course of experiments relating to the manufacture and keeping qualities of gun-
cotton, and its use for artillery, small arms, and in engineering; and the Com-
mittee of the Association consider tbeir work accomplished, as the investigation
is now being made with greater facilities and means than could have been at their
disposal. Mr Scott Russell added some observations on the progress made since
the last meeting in the application of gun-cotton. He stated that General Hay, of
the Hythe School of Musketry, had constructed a new form of cartridge suited
for the Whitworth rifle ; that he had found that the use of gun-cotton was cleanly,
and had not the disadvantage of fouling the gun; that it had much less recoil,

although the effect was the same; that one-third of the weight of charge was the
equivalent proportion, and that it did not heat the gun. The General had fired
at a target with gun-cotton at 500 yards. Twelve successive shots were all placed
in a space one foot wide by two feet high, and the value of the practice was meas-
ured by the fact that the mean radius of deviation from the centre was between
nine and ten inches. Thus, therefore, the use of gun-cotton in musketry had
been proved by English-made gun-cotton in English rifles by an English General,
to perform all that the Committee last year reported of Austrian gun-cotton on
the faith of the Austrian General Lenk. The next application of gun-cotton made
during the past year was to the driving of tunnels, shafts, and drifts in connection
with engineering work. It had been stated by the Committee that one-sixth of

the weight of charge of cotton was equal in blasting effect to gunpowder, and this
had been proved in practice in a number of instances. At Wingerworth colliery,

in driving a shaft through soft hut solid rock, one-thirteenth of the weight of gun-
cotton as compared to gunpowder, and in the Blate quarries at Llanberis, at Allan
Heads, one-seventh were required. At Allan Heads, in some lead mines, a tunnel
was beiDg driven seven miles long. The drift was 7 feet by 5 in the hardest lime-
stone. Both ends were worked with gun-cotton fired hy an electric battery. The
great advantage experienced was that the air was not contaminated by smoke, and
that the work could be carried on more rapidly. The next application of it had
been to the detaching of large masses of rock. This had been tried in several
places, and it was found that one pound of gun-cotton was able to detach from 30

to 60 tons of rock.
Mr F. A. Abel added some remarks on the chemical condition and manufacture

of gun-cotton. He stated that the manufacture of it was much safer and more
uniform than that of gunpowder, and when made, its stability is permanent and
could be relied on. He believed the Report of the French chemists against its

permanency was founded on experiments made with imperfectly-manufactured
material. Working with large quantities during the last twelve months, he was
satisfied it did possess permanence,' though he stated that, under certain con-
ditions of packing, and exposure to too high a temperature, a slight change did
take place. This he believed arose from some foreign ingredients in the cotton.

" On a Mnchine for Testing Girders," by Mr J. I. Stotbert, and Mr R. Pitt.
" On the Construction of Shot-Proof Targets," by Mr J. Prideaux.
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MONTHLY NOTES.
MISCELLANEOUS.

Gun Cotton.—During recent experiments at Shoeburyness with the 64-pr.

shunt, and the committee's flat groove gun, firing the same weight of shot, the

practice "was so desperately bad, that we understand further experiments with
these guns have been given up for the present at least. The gun cotton com-
mittee have obtained very successful results with shells charged with gun cot-

ton, and fired from the smooth bore 100-pr. With Sir W. Armstrong's rifled

gun these shells cannot be used ; in every instance they explode within the
gun, in consequence of the concussion experienced at the moment the projectile

enters the grooves.

Big Guns.—The manufacture of the three 600,-pounders ordered from
Elswick is fast progressing, and in the Royal gun factories .the 600-pounder on
Mr Anderson's improved plan of construction is likewise being pressed forward.

The guns of Elswick and of the Arsenal present some striking differences, for,

while the former have an open inner tube closed by a plug resting upon a

copper disc, which is intended to yield, the latter are made as solid as possible,

the end of the tube being closed, and but a small screw aperture left. In the

building up the differences are equally striking, Mr Anderson holding to

making the gun in as few pieces as possible and hooking all the coils together,

while Sir William Armstrong considers that the shrinkage of the coils over
one another is all that is necessary to keep the gun together. Both are able

men, but the practical knowledge and mechanical genius of Mr Anderson has
few equals either in this or any other country, and we shall therefore look
forward to the comparison which is sure to be instituted hetween the rival guns,
which are both of 13 inches bore, with the utmost interest, especially as we
hear that the gun factories expect to manufacture at one-fourth less than the

4,000?. per gun which is to be paid to the Elswick Company.

—

Army and
Navy Gazette.

Experiment with Torpedoes.—An experiment with one of those inven-
tions which, by increasing the destructiveness of war, tend to diminish its

frequency, has taken place in the Scheldt, and close to Antwerp. A ship, not
considered worth repaiiing, was towed to Fort S. Mary, about six miles below
Antwerp, and having been moored there, two explosive machines were sub-

merged in her immediate neighbourhood. One, containing about 150 lb. of

powder, was sunk about six yards ahead of the ship, and another, containing about
twice as much, about twenty further yards aft. The smaller machine was first

exploded, with the effect of blowing np the whole of the bows of the vessel to

the height of the foremast, and in a quarter of an hour afterwards the larger

machine completed the destruction of the vessel, nothing remaining of her
except a few shattered timbers. Previous experiments have been made with
torpedoes of this kind on rafts of timber; but it was thought better that they
should be tested on the things upon which they are designed to act. The ex-

periments are regarded as satisfactory, although from the difficulty of approach
the danger to shipping is not so great as might be apprehended.

—

Mitchell's

Journal.
The Nitre Beds of Tacunga Ecuador.—Last week, M. Boussingault

communicated to the Academy of Sciences a paper on the nitre beds of Tacunga,
in the state of Ecuador. Nitre, or saltpetre, is a substaq.ce formed by nature in

astonishing abundance ; it is to be met with in rain, snow, hail, and fogs ; in

the water of rivers, and consequently also in the ocean. It is produced in

the air, and in various soils; but, though found everywhere, it is seldom found
in large quantities; the only spot on the gloVje where jt is met with in this

shape is Zarapaca, in Peru. Elsewhere this salt makes its appearance
spontaneously, producing efflorescences on the surface not unlike vegetation.

One day the soil is black and damp ; the next is white and crumbles into dust.

The saltpetre is collected by sweeping the surface, and if the weather continues
fine, a new crop soon appears. It is thus obtained on the banks of the Ganges
after an inundation ; in Spain they obtain it by lixiviating vegetable mould,
which may therefore serve the double purpose of a profitable nitre-bed or a
rich corn field. Tacunga is a town situated 59 min. S. lat. and 80 deg. 10 min.
W. long, from Paris; it was built in 1524, on the site of an Indian city; its

altitude is 2,860 metres, its mean temperature 15 deg. centigrade. It lies

between two rivers, the Alaquc and Cutushee, and at the base of the Cotopaxi.
Its soil rests on a bed of trachyte and tufa, and consists of fine sand con-
taining particles of trachyte and pumicestone. The saltpetre effloresces

on its surface, and is collected as above described. A killogramme of dry
earth produces 18 per cent, of nitre, independently of nearly 2J per cent, of

nitrogen combined with organic substances. Efflorescence of saltpetre denotes
an extremely fertile soil ; indeed M. Boussingatdt considers fertility and nitrifi-

cation to be intimately connected ; the latter, however, depends in a grea,t

measure upon certain atmospherical conditions ; thus, dry weather favours it;

but damp, and especially rain, will dissolve and wash away the nitre .already

formed.
Remarkable Plumb-line Deflection at Cowhythe.—We are enabled

lo furnish our readers with the following particulars respecting this curious
local disturbance of the plumb-line in this neighbourhood, which is now the
subject of research, with & view to its being traced to its limit, by a party of
the Royal Engineers, under Colonel Sir Henry James, R.E., F.R.S., &c.

t

Superintendent of the OrdDauce Surveys. Early during the present century,
the headland eastward of Portsoy, on Cowhythe, was visited by on officer of
the Royal Engineers with the zenith sector, constructed for the ordnance sur-

vey of this country by the celebrated Ramsden, and from the observations made
with that instrument to determine the latitude of the trigonometrical station

there, it was found that the plumb-line, instead of beiug vertical, was deflected
northward of the zenith and southward of the earth's centre fully nine seconds
of angular measure. This extraordinary and unexpected result was viewed
with great interest by the scientific world, especially by such as were employed
by their respective governments in connection with the determination of the

figure of the earth ; and, by way of verification, a party of the same corps,
some sixteen years back, furnished with a new zenith sector, designed by the
present Astronomer Royal, and constructed by Troughton & Sims, visited the
same spot More observations, and to a greater number of stars, resulted in

confirming the first or earlier determination; and here the matter rested,
merely as a subject of occasional wonder to those concerned, till recently the
Russian Engineers, in prosecution of their national survey, came upon a similar
anomaly in the neighbourhood of their ancient capital Moscow. On tracing it

to its limit, which they have done in a public-spirited and most creditable
manner, they concluded that there is a vacuum, or a comparative vacuum, of a
great many square miles in extent, under the earth's surface in that country.
To give some idea of the reasoning which leads to so startling a conclusion,
the reader may conceive a wide, deep pit, with a plummet suspended from its

mouth at the earth's surface. The plumb-line will be vertical only when in
the centre of the pit (or shaft, it is called in connection with mines), because
it will there be equally attracted in every direction. If carried round the side
of the pit, the line will be so deflected from the vertical as to cause all the lines,

if produced upwards, to meet in a point above the earth's surface ; and such
are the phenomena discovered by the geodesical engineers of Russia. The pit,

it is true, is closed at its mouth, and no plumb-line can be let down into it ; but
the spirit level, being always at right angles to the plumb-line, discloses the
fact as clearly to the mind as the open pit would to the eye. Now, whether
the Cowhythe deflection is to be accounted for by a comparative vacuum on the
north under the Moray Firth, or by some unknown mass of extraordinary
density on the south, or partly by both, is the problem to be solved, and
doubtless it will ultimately be solved by the thoroughly-trained staff of astrono-
mical observers and computors, under their talented chief Sir Henry James.
Their present operations with zenith telescopes, transits, chronometers, theo-
dolites, &c, were commenced at Cowhythe in August, and are now extended
southward to the Fourman Hill, near Rolhiemay, and Westerfield (formerly
known as the Haggs) near Inverkeithney, all in Banffshire, where our High-
land tourists may see the parties regularly encamped, with their portable ob-
servatories and instruments all in working order. The general result can be
but briefly stated to be a diminution of the deflection, as the observers proceed
southwards, but how far it may extend is of course at present unknown.

Paris.—The total number of known industrial establishments in Paris is

101,171; of these 7,492 only furnish employment for more than ten workmen;
31,480 have from two to ten each; and the remaining 62,199 consist of small
masters, who either employ one man or work alone. The total annual value
of the productions of Paris is set down at nearly #135,000,000. Of this

amount, the trades connected with food and drinks supplies 43 millions, cloth-
ing 18 millions, and the building trades 12 millions. The exports for 1860
were nearly £14,000,000, of which America took £3,000,000, England.
£1,390,000, and Russia rather less than a million sterling. The total number
of working people is 416,811, of whom 105,410 are women and 25,540 children,

male and female. The average of wages is reported to be as follows:— 64,080
workmen earn from one to three francs a day, 211,621 from 3 fr. 25c. to 6 fr-

aud the remaining 15,058 from 6 fr. 50c. to 20 francs per diem ; of the work-
women 17,203 earn from 50 centimes, to 1 fr. 25c. ; 83,340 from 1 fr. 50c, to

4 francs ; and 767 from 4 fr. 50c. to 10 francs per diem. The butchers number
2,697; bakers, 4,489; distillers, 548; grocers, 2,624; waiters and others in

cafes, 4,068; restaurants, 7,340 people employed; wine shops employ 5,378
persons; house carpenters number 5,015; masons, 31,676; joiners, 8,792;
painters, 6,147 ; iron workers for building, 6,175 ; bronze manufacturers, 2,339;
bronze founders, 499 ; bronze mounters, chasers, and turners, 1,441 ; bronze
gilders, lacquerers, &c, 914 ; imitation of bronze in zinc, &c., 539; moulding
and picture-fiame makers, 1,764 ;

gilders on wood, 1,357 ; cabinetmakers, 7,951;
chairmakers, 3,421 ; lamp-makers, 1,543 ; iron bedstead-makers, 681 ; marble-
workers, 1,620; paperhangings, 4,459; decorative painters, 326; cabinet
carvers, 707 ; carvers on wood for bronze and goldsmiths' work, 342 ; uphol-
sterers, 3,591; washermen and washerwomen, 9,574 ; hosiery manufacturers,
3,223; hatters, 3,354; shoe-makers, 18,082; stay-makers, 2,254 ; needlewomen,
5,191 ; shirt-makers, 1,632 ; dressmakers (modistes), 3,352 men, and 1,118
women, about the same; ready-made clothing, 2,617; tailors, 10,271; shawl
manufacturers, 1,930 ; designers, 930, trimming-makers, 8,426 ; dyers of yarns
and tissues, 1,007 ; weavers of all kinds of tissues except sacking, 2,488

;

boiler makers, 2,254 ; cutlers, 320 ; tinmen, 1,359 ; metal founders, 4,026
;

machine-makers and engineers; 8,627; chemists, druggists, and herbalists,

1,501 pupils and workmen
;
porcelain-makers, 235

;
porcelain decorators, 1,872;

chemical manufacturers, 1,749 ;
glass workers, 933 ; line engravers, 139 ; wood

engravers, 109 ; block cutters for printing stuffs aad paper, 221 ; seal engravers,
(in metal) 625; lithographic and copper-plate printers, 3,219; letter-press printers,

6,158; bookbinders, 2,499; watch and clock-making and frame-making tor ditto,

2,386; musical instrument makers, 928 ; optical and mathematical instrument
makers, 3,108; organ-makers, 1,513; lighthouse-makers, 340; pianoforte-makers,
2,101; curriers, 1,660; tanners, 1,286; coachbuilders, business set down at more
lhan a million sterling per annum, ot'which one-fourth is for exportation, employs
4,957 workmen; military equipment makers, 5,487 ; artificial flower-makers,
amounting to a total of considerably more than a million sterling per annum, of
which about one-third for exportation, 7,831 ; hack carriages of various kinds
occupied 1,845 persons. Amongst the public establishments the following are
the most important:—The abattoirs occupy more than a thousand persons; the
clearing of the streets, se'wers, ^c, 3,543. The markets occupy 290 persons,
and 1,500 to 1,800 porters, and 600 other persons, according to the season.
The Imperial printing establishment, 881 persons. The Gobelins manufacture,
103, and the tobacco manufactory employs 3,140 persons. The theatres, of
which there are 33 in Paris, give employment to no less than 2,588 artistes
and assistants of various kinds, while the administration occupied 439 persons,
and 822 working men. The gross receips from omnibuses were £595,671, and
they occupied 2,43Q persons, and 620 workmen. The total receipts from hack-
carriages were more than £480,000, and gaye employment to 3,793 func-
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tionaries, and 986 workmen. The gas works employed 2,691 workmen, whose
aggregate receipts amounted to £93,672 in the year, when the consumption of

gas was 75,518,922 cubic metres.

Manufacture of Greenbacks.—The machine shop is supplied with forges,

lathes, planes, and drills, capable of doing all the repairing necessary to be

done to the machinery of the building, and to the setting up and working of

such new machines as are demanded by such an extensive paper circulation.

The paper mill, though not as extensive as one for general manufacturing, is

sufficient for all the labour required in making the note printing paper. The
manufacture of a paper combining the qualities of wear, and being splitless and

unphotographic, was a much-desired desideratum. Dr Gwynn has produced a

paper as firm as parchment, smooth as satin, and of a combination of materials

known only to himself, and secured to the exclusive use of the Government,
He has introduced into it a fibre which cannot be photographed without dis-

colouring the paper to which impressions may be transferred, giving it the

appearance of a coarse, black spider-web. Being moulded into the body of the

paper, it is impossible to erase it, and it must be a great preventive of counter-

feiting by the photographic process, which has lately been the most successful.

The ink mills are six in number, for making as many different colours. Each
one is called a four-horse power mill, though the whole six are driven at the

same time by an engine which one could pick up with one hand. It not only

turns these mills, but at the same time runs three Hoe cyclinder presses. It

was made in the machine shop of the department, and derives its force from its

great boiler capacity. There is, perhaps, no engraving so fine, and requiring

so much time to execute, as that on the plate now being prepared for note-

printing. One. the size of a bill, on which the workman has been employed
almost a year, is a copy ot one of the paintings in the rotunda of the Capital.

The figures are of exquisite proportions, and the water-lines, though plain,

extremely delicate in their tracery. With the single plate, as it comes from
the hands of the engraver, it would be impossible to do the printing required,

and as it is equally impossible to have a number of plates engraved, it becomes
necessary to repeat them in another way. This is done in the following man-
ner :—The engraving is done on a plate of soft steel, just the size of the bill or

bond, and the cuttings are indentations. When finished, the plate is hardened
and taken to a " transfer press," where a roller of soft steel, just of a circum-

ference to take in the size of the plate, is rolled over it under heavy pressure,

leaving the impression on the roller in a raised form. This roller is in turn

hardened, and then any number of flat plates similar to the original are pre-

pared and receive in like manner the impression from this roller, and become
facsimiles of the plate engraved; and we have produced in a few minutes what
it has taken months with chisel and eyeglass to make. The printing is now
done on the old-fashioned engraver's press, being nothing more than a simple
iron roller, covered with cloth and paper, to press the paper into the indenta-

tions, placed in a strong frame, and turned backwards and forwards by hand,

by spokes placed in the end of the roller. Two persons work at each press

—

a man and a woman—the former attending the plate, the latter the paper. The
plate is kept warm while working by a gas heater. The sheets when piinted

are each laid between other sheets of thin brown paper, to keep them from
blurring, and sent in hundreds to the drying-room. The first process of bond
printing is numbering the coupons and the denomination with a yellow mor-
dant, and, as they fly from the press, they are bronzed, as they appear when
issued. Yellow is used because it cannot be photographed without showing
too plainly to be mistaken, as was remarked about the fibre in the paper, The
series numbering is the last process before trimming. The work is done by
women, the machines being worked by a treadle. The figures are placed in the

edges of six discs, placed side by side, and fastened to an arm worked by the

treadle, something after the Btyle of a Wheeler and Wilson sewing machine.
The discs are turned by a ratchet, and will number from 1 to 999,999. For
consecutive numbering, a little hook is attached to the ratchet, and the machine
shifts itself. Otherwise, the discs are turned by the number. Ihe trimming
and cutting was formerly done by hand, and of course very imperfectly and
laboriously. There were two things to be overcome in cutting by machinery
—the inequality of the register and the shrinkage. It was desirable that the
edges should be trimmed, that they might wear well. If cut with a straight

knife they would be bevelled one way, As they are now cut, with circular

knives, they have an edge bevelled both ways. The greenbacks are printed
four on a sheet. One machine trims the margins, and another separates them.
This latter is an ingenious contrivance. It slits them very fast, and lays them
regularly in a box, each series of numbers separately. The notes are lettered

A, B, C, and D. and the numbers on each are the same ; therefore it is essential

they shonld be kept carefully apart. Each of the boxes that receives them has
a moveable bottom. When the cutting for the day first commences, this

botiom is near the top of the box, but as the cutting progresses and the number
of the bills increases, a ratchet lets the bottom drop the thickness of a bill, so
the box is kept just so full all the time to make a bill slide in without doubling.
It is intended that the cutting should be a criterion by which to judge of the
genuineness of the bills, for every one must be the same width and length. If
the end of a bill be placed on the centre of another, there will be found no
difference in the width— an exactness which cannot be given by the hand.
The currency-cutting machine is more complicated, as it cuts both ways, and
tiles them in bundles of five dollars each, and we are not sure but it binds and
seals them. Wot printing is the process now used in this establishment. The
wetting is done by clolhs instead of by dipping or sprinkling, as in newspaper
printing. A room is prepared especially for this, with iron weights for press-
ing. Each man has his particular place assigned him, and all work in harmony,
and with precision and celerity. Ordinary bills are wetted and dried three
times during the printing ; but this process will soon be done away with, for
preparations are being made to substitute dry printing in its stead, in which
there will be at least two advantages—speed and better work. To do this
some eighty heavy hydraulic printing presses are being set up, when what is

called dry-printing, or printing on dry paper, will, for the first time, be success-

fully performed. There is a very perceptible difference between the present
way and the one to be substituted. Specimen sheets show a clearer impres-
sion and a remarkable distinctness with which the faintest water-line is made
to stand boldly out. This process, which is entirely new, has only been intro-
duced after the most vehement opposition. The first tests were made with
hand pumps. Machine pumps are now being rigged, and the whole will soon
be in motion. The checks and safeguards upon every one employed in this

department, from the chief down to the lowest labourer, operate at every turn.
Not even a blank sheet, much less a printed one, is passed from one hand to
another without being counted and receipted for ; and unless there is collusion
from one to another through every process through which the paper has to pass
before it is money, through the entire range, there cannot be an over-issue.
Five hundred persons are employed in note, bond, and currency-making. It
would seem as if this number ought, in a month's time, to turn out money
enough to carry on half-a-dozen such wars. But a million of dollars in notes
of the required denominations to do the current business of individuals, is an
immense pile of paper, and when it comes to hundreds of millions, they grow
into small haystacks as to size. By the present process of printing each press-
man takes about five hundred impressions per day. By the hydraulic presses,

it is expected that from three to five hundred impressions per hour will be
taken.

—

American Newspaper.

The San Paulo Railway in Brazil.—This line, now in course of forma-
tion by British capitalists and engineers, runs from the port of Santos into the

country to the village of Jundiaby, a distance of 88 miles, touching on its

course the capital city of San Paulo. Eight miles from Santos commences the

vast mountain chain which runs along the coast for hundreds of miles, and is

known as the Serra do Mar. This is crossed b}' the railway which attains in

the course of five miles of mountain steep an elevation of 2,600 ft. Access is

thus obtained to the most important province in Brazil, and the produce of a
fertile coffee growing country will be thereby easily brought to the coast.

From Santos to the commencement of the ascent the railway runs over a
swampy country, till, crossing the Cutatao River, eight miles irom the sea, it

approaches, by a woody defile in the rocks, the gorge up which it has to climb,

till, 2,600 ft. above, it passes out through an opening in the heights on to the
" campos," over which it runs on into the interior of the province. The entire

ascent is divided into four " lifts," or inclines, of a mile and a quarter each,

running at a gradient of 1 in 10. A level platform, or "bankhead," marks the

summit of each incline, and at the upper end of the platform is a stationary

engine. This engine has double cylinders of 26 inches diameter, with a 5 feet

stroke, and has beep calculated to haul up 50 tons at the rate of 10 miles per
hour. Five boilers pf the Cornish description are placed with each engine.

On the upper half of each incline there is a double line of rails, with arrange-

ments for passing places on the middle of each of these " lifts." A single line

of rails then runs on from the centre to the foot of each of the four divisions

into which the ascent is divided. A steel wire rope, 1^ inch diameter, is

made for pulling up the ascending trains. This rope, tested to a weight far

exceeding the requirements that will be made upon it, passes over friction

wheels, and is attached to the fly wheel shaft. The inclines are therefore

partially self-acting, at the same time passing one train down to the foot of the

Serra, and drawing up another to the higher levels. The mechanical contriv-

ance is substantially the same in each incline, and the nature of the steep over
which the line passes varies very little. On the third division there is a
ravine 900 feet in span on the level of the railway, and this is crossed by a via-

duct, resting upon clusters of iron columns, which spring up from enormous
stone piers 200 feet below the centre of the line which passes over them.
Only the first incline has as yet been completed, but rapid progress is making
with the others. It is thought that in eighteen months the entire line will be

finished. It is supposed that the line will afterwards be extended to the city

of Campinas in the centre of the coffee producing district. Mr Brunlees is the

engineer in chief to the company, which has a guarantee from the government
of Brazil for payment of 7 per cent, on the outlay.

Karl Fuess & Co's Bituminized Paper Pipes, and Roof Sheeting
These pipes are made on a cylinder of which the diameter is the required bore

of the pipe; the paper is rolled in widths equal to the required length of the

pipe, and passes through molten bitumen, until the required thickness of pipe

is attained. Acting in connection with this, another cylinder revolves against

the first cylinder bearing the bituminized paper, the latter being thus sub-

jected to a very great pressure, which causes a regular distribution of bitumen.

When the pipe is taken off the cylinder^ the inner surface is coated with an
indissoluble watertight composition, and the outer surface is coated with bitu-

men mixed with sand. The compressed paper without the molten bitumen
forms one-third of the thickness of the pipe. The great advantage of these

pipes consists in their resistance to internal and external jn-essure. Their

power of resistance is sufficient to withstand a pressure of more than 210

pounds on the square inch, or 15 atmospheres, equal to more than the pres-

sure of a column of water 500 feet in height. In Hanover and Paris, where
experiments were made with these pipes in reference to their resisting power,

they withstood a pressure at the former city of more than 21 atmospheres,

equal to about a column of water 800 feet ip height, and in the latter city they

withstood a pressure of more than 500 pounds on the square inch, equal to

about a column of water 1000 feet in height. In making these trials not only

one pipe, but several joined together were tested. As above stated the resist-

ing power of the pipes can be considerably augmented by adding to the thick-

ness. The manufacturers undertake to furnish pipes to resist a pressure of 600

pounds on the square inch. Judging from the experiments made by Mr Samuel
Hughes, Civil Kngineer of London, and others, the resistance to external

pressure of the bituminized pipes is so great that they can with perfect satety

be laid under any depth of causeway, and bear equal or unequal pressure.

—

Durability.—TJie known property of asphalt to resist atmospheric changes,

renders it most valuable for pavements and roofing, whilst when applied to
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pipes, exposed as a rule to the humidity of the soil only, it must augment their

durability in an almost unlimited degree. Iron pipes are nearly always coated

with asphalt to increase their durability and protect them, but the paper
pipes, being composed in a great measure, throughout their substance of this

material, must have a great advantage over them. More than ten years' ex-

perience shows, besides, that paper pipes that were laid in Paris in the year
1851, when taken up were found to be in the same state as when laid down.
As these pipes do not suffer either from concussion or frost, and are not liable

to leakage or oxidation, (the causes of destruction to metal pipes) their dura-
bility must needs be almost unlimited. Impermeability.—By the above de-

scribed mode of manufacturing, a perfect homogeneous substance is attained,

and the density of the bituminized material is greater than that of all other
kinds of pipes. Bitumen a Bad Conductor.—Bitumen being a bad conductor
protects the water in these pipes from excessive cold in winter, and in summer
from heat ; this same peculiarity farther leaves the length of the pipes unaltered
by the change of temperature ; this is not the case with metal pipes. The
Inoxidability of the bituminized paper pipes is another circumstance greatly in

favour of their use as a substitute for iron tubes. Such inconveniences as de-

struction or obstruction by oxide, noxious chemical alterations of water, as in

the case of leaden water pipes, impregnation of the water with oxide of iron,

so very injurious for many purposes, cannot take place with the use of

tubes made from bituminized paper, neither is there the most trifling im-
purity imparted to the water passing through them.

—

Bitumen unaffected by
Acids and Alkalies —The bitumen pipes are not affected by acids nor by alka-

lies, and remain perfectly unimpaired when water, impregnated with acids or
alkalies, is led through them. Metal pipes, on the contrary, are subject to

rapid decomposition when placed in sulphuric acid, chalk soil, or copperas in

solution, frequently found in coalpits and mines.

—

Non-conductor of Elec-
tricity.—Through the peculiarity of bitumen not being acted upon by acids, and
being a non-conductor of electricity, the bituminized pipes are not liable to

destruction and stoppage, as iron pipes are in which ga'lvanic streams are fre-

quently produced, causing leakage and oxidation. In virtue of this peculiarity,

asphalt pipes will be used with advantage for underground telegraph wires,
through tunnels, and under bridges.

—

Elasticity.—The elasticity of these pipes
protects the same from bursting by external shocks and concussions, which
cause most of the other kinds of pipes to break, the capability, also, of extension
is greater than the expansion caused by frozen water, hence bursting is avoided,
an accident to which all other pipes are liable.

—

Specific Gravity.—The specific

gravity of these pipes, compared to iron pipes, is as 1 to 5, which circumstance,
as it facilitates transport and adjustment, considerably reduces the cost.

—

Cheapness.— In Great Britain, where all kinds of metal pipes are undoubtedly
manufactured cheaper than anywhere else, the bitumen pipes, when laid, are
still only one-fourth the cost of lead, and about one-half the cost of iron. On
account of their great lightness, the rate for transport is comparatively very
small—say only one-third of the cost of transport for iron pipes. In conclu-
sion, it may be mentioned, that all workings, repairs, &c, of bituminized pipes
are much easier executed and at less expense than is the case with other pipes.
The following bituminized pipes are manufactured in seven feet lengths. A,
Water pipes to withstand the pressure of 15 atmospheres, either with bitu-
minized couplings or with iron flanges. B. Gas pipes (lined with metal to
resist the chemical influence of gas) with iron flanges. C. Air pipes for mining
purposes, ot lighter construction, and connected by bituminized couplings.

Trial of Ames's Wrought-Iron Gun.—A contemporary states that the
preliminary trial of the Ames's wrought-iron rifled cannon, uamed the " Union,"
was made at Bridgeport, Connecticut. The site selected is about one and a
half miles from the railroad depot, directly on the shore of Long Island Sound.'
A vessel had been chartered to measure by log and soundings a distance of five

miles directly off from the shore. When the distance was reached a signal was
given, and the gun was fired at an elevation of about 20 deg., with a 16 lb.

charge, and one of Hotchkiss's 150 lb. shells, which passed beyond the vessel
at least half a mile, throwing up a volume of water to a considerable height.
The vessel was then anchored, the shore being six miles, and the 'light boat
four miles distant. The shell was fired with a charge of 25 lb. of powder, the
elevation of the gun being increased to 24i deg. The flight of the shell occu-
pied 30 seconds, and fell considerably more than a mile beyond the vessel.
The recoil of the gun at the last discharge was a trifle over*two feet. The
manufacturer has orders from the Government for 15 of these guns, which he
will be able to deliver at the rate of one in every ten days. The gun is con-
structed on an entirely new principle, consisting of successive layers of wrought-
iron rings, compactly wielded into a solid mass. The inventor is of opinion
that the charge of powder may be increased to 30 lbs., so las' to gain a still

greater range. So far as this partial trial affords evidence, the " Ames"' gun
exceeds in range all American guns by about two miles.

Applications op Electricty —On the occasion of an award of a prize of
50,000 francs to M. Ruhmkorff, of Paris, the' eminent electrician, a report on
the subject of the applications of electricity to purposes of utility was prepared
by M. Dumas, the chemist, as the president of the commission wbichmade the
award. After referring to the fact that when a stream of electricity generated
by a voltaic battery passes through a wire, another wire placed near the fortneT
has a current in the opposite direction produced in it. Thus if the wire which
receives the current is wound round a bobbin, and this in its' turn is enveloped
in another bobbin of uncharged wire, each time that a direct current is created
in the former, a current is produced in the latter in the contrary direction. The
inductive coil, that is the one in which the second or counter current is pro-
duced, may be rendered an electrical apparatus of a special and novel kind.
For some years M. KuhrokortY has devoted himself to the construction and
perfecting of such apparatus ; and he has succeeded in raising it to importance
in a scientific point of view, and in endowing it with an amount of energy
which fits it for important applications. The Ruhmkorff apparatus can be
charged almost instantaneously; its spark inflames combustible substances,

melts metals and refractory minerals, reproduces all the effects of lightning,
and pierces masses of glass four inches in thickness. Electricity can now be
employed to illuminate glass tubes in such a manner as to be useful in mines
or other places where there'is danger of explosion; under water, for divers;
and in surgery, for throwing light into the mouth or other parts, without pro-
ducing the sensation of heat. The Ruhmkorff apparatus has been found
particularly useful for maiking the instant of the departure of projectiles and
that of their striking any object, and thereby enabling their velocities to be
measured. It has been employed to inflame the gas used in the motive ma-
chines constructed on Lenoir's system ; and it is in everyday use in quarries,
tunnels, and other situations for the firing of trains of powder. With respect
to the applications of electricity in the mechanical arts, it is stated that not-
withstanding the great improvements that have been made, the " electric-
horse" costs at present twenty or thirty times more than the "steam-horse,"
and that, "as a motor for works requiring power, electricity is yet far from
supplying a substitute for steam." But there are many cases in which it is

serviceable, such, for instance, as in the Lenoir machine, in which the sudden
ignition of gas causes an instantaneous elevation of temperature, first on one
side of a piston in a cylinder and then on the other, thus creating a motor; or
for producing, at a given moment, and at a distance, the movement of light
mechanical appliances which direct the action of other parts moved by powerful
mechanical means, acting in this latter case after the manner of the nervous
system in animals, which transmits the orders, and leave to the muscles the
task of carrying them into effect. In this way it has been used to throw into
action the brakes of railway carriages, causing the impetus of the wheels them-
selves to retard their own progress. Experiments have been made with the
view of making steam boilers feed themselves spontaneously on the same prin-
ciple. Rollers have been engraved by means of a design drawn with non-
conducting ink on metallic paper. Designs have been copied from one roller

on another by means of electricity, and that is the pantographic apparatus of
M. Cazelli, which is capable of transmitting despatches in any language, tracing
drawings, or whatever is delineated on a sheet of metallic paper prepared for
the purpose, and reproduced on another paper rendered chemically impression-
able to the electric current. There is also the weaving machinery of M.
Bonelli, which is actuated by electricity. But it is in those cases in which the
mechanician desires to transmit a feeble force to a great distance, that electricity

stands at present without a rival, and it is therefore eminently adapted to tele-

graphic purposes. As regards illumination by electricity, the report refers to
the Bunsen pile, which contains but thirty elements, and to the many unsuc-
cessful experiments made to light towns by electricity. The report then refers
to the application of dynamic electricity to the same purpose, and details the
results that have been arrived at in several places. The most important appli-

cation, however, of the kind has been made at Havre, an electric light having
been placed on Cape La Eeve, near a light-house of the old kind of the first order.
A comparison of the two gives the following results :—The light of the latter

is equal to 600, and that of the former to 3000 carcel lamps, the cost of the oil-

light being three and a half times more costly, quantity of light being con-
sidered. With respect to medical electricity, the report alludes to the success
which Dr Ducbenne, of Boulogne, has met with in the treatment of chronic
affections of the nerves and muscles, and to one hundred and forty cases of the
successful treatment of polypi and tumours, by means of platinum wires heated
by electricity. The chemist declares that there is neither creation nor loss of
matter, and the philosopher maintains that there is neither creation nor loss of
power. Heat, light, magnetism, and electricity are but manifestations of
various conditions of matter, and are transformed one into the other with
fdcilit^. Of these forces, electricity has been the most recently studied, and
its properties are still the most mysterious, in spite of the grand discoveries
which 'have been made.
As Ei>ectric Telegraph without Wires.—Experiments are now in pro-

gress/both at Mont Valerien and Vincennes (says Galignani), for the purpose
of testing a new system of electric telegraphy invented by M. Armant Douat,
who, it

!

is said, has found means to do away with electric wires altogether, and
transmit despatches by the sole action of the earth. A zinc and a copperplate,
bent in spindle- like shape, are buried in the ground, with their convexity
turned in the direction in which the despatch is to be sent. If there be any-
thing in this, it certainly excels the Dundee electro-telegrapher (now deceased),
who sent messages across Portsmouth harbour without any crossing wire, but
by means of wires and plates on either side, extending at right angles to the
line of direction across the harbour. This gentleman (Mr Lindsay, if we mis-
take not) was confident that merely by means of plates with wires extending
for many miles on either side, a transatlantic telegraph might be made.
Electric Light.—At Lorient, during some experiments with the electric

light, a signal mast was fixed at 700 yards, and at 500 yards from two ships,

when the signals given by flags from the summit of the mast were rendered
perfectly visible' on board by means of the electric light. A third experiment
caused great surprise and admiration. A diver descended 20 feet under water,
and by means of the light was enabled to distinguish the decimal divisions on
ascale which was sent down to him, and to give proofs of it. This experiment
was deemed conclusive. It is now established that an electro-magnetic machine
may be permanently fixed to light large workshops, sub-marine works, and
narrow passages into harbours. It was further observed that when the light

was brought to bear on tbe water, shoals offish were attracted by the unusual
appearance, and continued to swim round the part lighted. Eels and other fish

which were at the bottom of the sea came up to the surface.

Mining by Machinery.—The introduction of Mr Crease's new patent boring
machines is likely to take place generally in Cornish mining. At Great Wheal
Fortune, the committee reported they had received and accepted an offer from
Mr Crease to supply one of his patent boring machines to prosecute the cross-

cut at the 95 fm. level towards the Carnmeal lode, which will probably be
thereby intersected in one-third the time compared with manual labour, and at

little additional expense.— West Briton.
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PRICES CURRENT

OP

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING OCTOBER 28, 1864.

{Compiled expressly for the Practical Mechanic's Journal.)

Ut week. 2nd week. 3d week. 4th week.

IRON. £ S. D. £ S. D £ 8. D. £ 3. D.

Bars, Ac., British, per ton 7 15 7 15 7 17 6 7 17 6

NaURods, 9 10 9 10 8 15 8 15

Hoop 10 10 10 10 10 10 10 10

Sheets" 11 10 11 10 11 10 11 5

Pi- No 1, Wales, 4 10 4 10 4 10 4 10

Bars, Staffordshire, 9 10 9 10 9 10 9 10

Rails, 750 750 750 750
Pis. No. 1, Scotch, best quaL 1/ to 3/ higher 300 2 19 2 10 6 2 16 6

Swedish Bare 12 2 6 12 2 6 12 2 6 12 2 6

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher) 15 13 15 13 15 13 15 8

In fagots 17 10 17 10 17 10 17 10

Speltee, ingot, 24 2 6 24 23 12 6 23 2 6

Zinc, sheet, 28 28 28 28

COPPER,

Sheathing holts, per ton 101 10 10110 10110 10110
Bnttoms, 112 112 112 112

Old, exchange, 91 91 91 91

Ton-h Cake, per ton, _ .. .

.

97 97 97 97

Tile, .. .. 97 97 97 97

TIN.

Eno-lish blocks 101 101 101 101

Bars in barrels 102 102 102 102

Refined, 106 106 108 106

Banca, 98 99 99 98

Straits 97 93 5 93 5 96 10

TIN PLATES.
Char. IC, per box, 196 196 196 196
Coke, IC 14 14 14 14

LEAD.
En"lishpie 20 7 6 20 7 6 20 7 6 20 15

Sheet, 2115 21 15 2115 21 15

Spanish pig, in bond, 19 10 19 10 19 10 19 10

TIMBER—PEE LOAD.

Teak, new IS 13 13 13

Quebec, red pine, 426 426 426 426
yellow pine, 3 15 6 3 15 3 15 3 15

Quebec, oak, white, 6 15 6 15 6 15 6 15
•' Birch, 400 400 400 400

Elm, 450 450 450 450
Dantzicoak, 500 400 400 400

Fir 376376376376
Memelfir, 3 17 6 3 17 6 3 17 6 3 17 6

Riea, 3 12 6 3 12 6 3 12 6 3 12 6

Swedish, 2 12 6 2 |2 6 2 12 6 2 12 6

Quebec, white spruca 16 15 10 15 16 15 16 15

St, John, white spruce 14 14 14 14

Canada, 1st quality 17 15 17 15 17 15 17 15
" 2nd do 11 15 11 15 11 15 11 15

Archangel yellow. 14 14 14 14

St Petersbnrgh yellow, 12 5 6 12 5 12 5 12 5

Finland, 9 10 9 10 9 10 9 10

MemeL, 12 10 12 10 12 10 12 10

Gothenburg, yellow, 10 10 10 10 10 10 10 10
" white, 950 950 950 950

Gefle, yellow, 11 II 11 11

Soderhamn, 10 7 6 10 7 6 10 7 6 10 7 6
Christiania, per C. 12 ft, by 2 by 9 in. yeL 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
Red Lead, 22

White Lead, 26 10

Seal, pale, per 2-52 gallons, . . .

.

49

Sperm, 65

Cod, 52
South Sea, 47 15

Olive Gallipoli, per tun 61 5

Palm, per tun, 36 10

Cocoa-nut, 39 5
Rape pale foreign, 46 10

Linaeed, 35 17

Hemp Manilla, per ton, 32

Jute 20

22 22 22
26 10 26 10 26 10
49 49 49
65 65 65
52 52 52 n
47 15 47 15 47 15
61 69 60
36 36 36
38 87 37
45 44 10 44 10
34 10 34 7 e 34 7 6
27 26 15 26 15
18 19 5 19 6

APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

B3T When the city or town is not mentioned, London is to be understood.

13(*/i September, 1864.
2235. A. C. Kirk, Bathgate -Ice.
223G. J. H. Ritchie, Leadenhall Street -Ships and vessels.
2237. Z. S. Durfee, United States—Generating gas for fuel.
12233. S. J. Taylor, West Broinwich—Iron hollow ware.

lUh September, 1864.
2239. Benjamin Glover, Dockhead - Carriage wheels and axles.
2240. Peter Skeldon, Bushbury—Anti-friction bearings for shafts.
2241. James Banks, Sharpies—Mules for spinning.
2242. F. L. de Prebois, Algiers—A syphon with a closing apparatus.
2243. J L. M Lay, Liverpool, and W. H. Thompson,New Brunswick—Instruments

for taking observation at sea.

2244. J. H. Johnson, Lincoln's Inn Fields.—Colouring matters.—A com.
2245. T. R. Hammond, Paris —Transportation of packages from one place to

another.

15th September, 1864.
2246. George Haseltine. Southampton Buildings—Boots and shoes.—A com.
2247. J. E. Morris, Liverpool—Instruments for measuring distances.
2248. Richard Townsend, Sheffield—Tallow cup or lubricator.
2249. L. J. Paine, Upper Albany Street—Advertising.
2250. W. Chubb and S. Fry, Clifton—Communication on railways.
2251. Albert Wever, Barmen—Washing yarns.
2252. A. V. Newton, Chancery Lane—Preventing incrustation in steara boilers.—

A com.
2 J53. A. M. Perkins, Francis Street—Ovens.
2254. Auguste Bertsch, Paris— Lightning conductors.
2255. R. T. Hall, Devoran—Communicating on railway trains.
2256. M. L. J. Lavater, Bath Street—Driving straps.

16th September, 1864.
2257. Thomas Moy, Clifford's Inn—Propelling trains on railways.
2258. J. G. Hey, Cleckheaton—Lubricating axles.
2259. J. R. Cafferata, Liverpool—Gasaliers.
2260. J. H. Simpson, Kilmeena—Printing by electricity.

2261. J. C. Hunter, Pentonville—Bookslides.
2262. S. A. Baron, Paris—Bed-table.
2263. S. A. Baron, Paris—Bedstead.
2264. Robert Holt, Bolton—Hoods for ventilators.
2265. Francis Thornton, Strand—Propelling ships and vessels.
2266. Samuel Bennett, Manchester—Lubricators.
2267. J. B. Huntington, Furnival's Inn—Barometers.
2268. William Austin, Greville Street—Card board.
2269. Charles Attwood, Tow Law—Blast furnaces.
2270. T. R. Crampton, Great George Street—Kilns used for drying.
2271. J. B. Wood, Broughton—Floor cloths.

2272. Louis Colombe, Paris—Continuous rotatory motion.

17th September, 1864.

2273. Charles Stevens, Charing Cross—Forcing up water.—A com.
2274. Charles Brown, Brighton—Cutting newspapers and paper.
2275. M. D. Jeffreys, Ebury Street—Railway turn-tables.
2276. J. H. Johnson, Lincoln's Inn Fields—Artificial fuel.—A com.
2277. Richard Chrimes, Rotherham—Fire cocks.
2278. Frederic Yates, Birmingham—Iron and steel.—A com.
2279. D. H. Brandon, Paris—Tar oils.—A com.
2280. James Adams, Sheffield—Signalling on railway trains.

2281. John Harrison, Glasgow—Cleansing ships' bottoms at sea.

2282. J. H. Burns, Glasgow—Distillation of volatile minerals.
2283. Richard Richards, Wednesbury—Carriage axles.
2284. William Lea, Wolverhampton—Alarum.
2285. E. Slaughter, Clifton, and F. L. F. Catluet, Paris—Locomotive engines.
2286 Dominique Tamet, France—Lighting cigars.

2287. J M. Napier, Lambeth—Cleansing boots.
2288. Joseph Smith, Bradford—Spinning wool.

19th September, 1864.

2289. Augustus Figpe, Kensal Green—Safety match boxes.
2290. Frederick Tolhausen, Paris—Lighting shop fronts.—A com.
2291. Frederick Tolhausen, Paris—Looms.—A com.
2292. James Vero, Atherstone—Brushes or brooms.
2293. Thomas Taylorson, Woodfold Park—Working coal.

2294. R. A. Brooman, Fleet Street—Phosphuret of iron,—A com.
2295. R. W. Sievier, Soho Square—Wheels and axles.

2296. Robert Flude, Leicester—Weaving ribbons.

20th September, 1864.

2297. C. F. M. Jessen, Robert Town—Softening and preparing silk waste.
2298. William Laurence, Paddington—Mashing.
2299. M. A. F. Mennons, Westminster—Aerial Navigation.—Acorn.
2300. J. B. Schott, London Road—Envelope frame.
230L Amelia Higgins, Southwark—Ornamenting woven fabrics.

2302. Stephen Bates, New Radford—Lace.
2303. C. H. Robinson. J. Fryer, and A. Dyson, Oldham—Gins.
2304. W. P. Struve, South Wales—Blocks of malleable iron.

2305. William Clark, Chancery Lane—Permanent way of railways.—A com.
2306. William Wilkinson, Cleveland Street—Threads or yarns.

2307. C. W. Howell, Leadenhall Street—Communicating on railway trains.

2308. R. A, Brooman, Fleet Street—Fire-arms.—A com.
2309. Heary Rogers, Wolverhampton—Skates.—A com.
2310. Edmund Smith, Germany—Wet gas meters.

2\8t September, 1864.

2311. Leonard Cooke, Horwich—Paper cloth.

2312. Frederick Hovenden, City Road—Railway signals.

2313. I. Baggs, Cambridge Terrace, ami W. Simpson, Maidstone—Chlorine.
2314. J. L. Courcier, Paris—Lubricating.
2315. E. T. Hughes, London—Ventilating.—A com.
2316. G. Scott, Saint Helen's, and J. Tudor, Weston—Salt cake.
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2317.

2318.

2319.

2320.

2321.

2322
2323.

2324.

2825.
2326.

2327.

2328.

2329.
2330.

2331.

2332
2333.

2334.

2335.
2336.

2337.

2338.
2339.

2340.

2341.
2342.

2343.

2344.

2345.

2346.

2347.

2348.
2349.

2350.

2351.
2352.

2353.

2354.

2355.

2350.

2357.

2358.

2359.
2300.

2361.

2362.

2363.

2364.

2365.

2366.

2367.
2368.

2369
2370.

2371.
2372.
2373.

2374.

2375.

2376.

2377.
2378.

2379.

2380.

2381.

23S2.
2383.

2384.

2385.

2386.

2S87.
2388.

2389.

2390.

2391.
2392.
2393.
2394.

2395.

2396.

2397.
2398.
2399.

2400.

2401.

24U2.

2403.

2104.
2405.

2400.

2407.

R. A. Brooman, Fleet Street—Sugar.—A com.
T. A. Rochussen, Friday Street—Furnaces.
J. H. Johnson. Lincoln's Inn Fields— Cigars.—A com.
Edward Young, Oughtibridge—Fire resisting cements.

22nd September, 1864.
J. R. Hofmann, Carnaby Street—Disconnecting lever to release horses.
J. H. Walsh, Kensington—Fire-arms.
Samuel Laing, Millwall—Cutting or shearing metal.
F. L. M. Dorvault, Paris—Fire-arms.
G. G. Bussey, New Oxford Street—Fixing of buttons.
Harold Potter, Manchester—Bleaching fibrous substances.
Isaac Watts, Manchester—Burners for lamps —A com.
John Clark, Bow.—Axle boxes.
T. Walker and T. F. Walker, Birmingham— Raising and forcing fluids.
George Lister, Leamington— Fire-arms.
E. R. Handcock, Norfolk Street—Motive power engines.
William Larcom, Gosport—Protecting the bottoms of ships.
Peter Barr, West Hartlepool—Moulding pipes.
James Rhodes, Armley—Pneumatic injectors.

23rc( September, 1864.
B. W. A. Sleigh, Bedford Square—Hydrostatic rotatory motive power engine.
Michael Henry, London—Dyeing and Tanning.—A coin.
Henry Vale, Birmingham—Eye protectors.
W. B. Woodbury, Manchester—Photography surfaces.
William Palmer, Southweald—Candles.
J. H. Kidd and J. C. Mather, Manchester—Floor cloth.
A. V. Newtou, Chancery Lane —Telegraphic cables —A com.
A. H. Brandon, Paris -Petroleum oils.—A com.

2Uh September, 1864.
John Todd, Greenwich—Rolling, bending, and circling plates.
Henry Bridgewater, Watford—Railway crossings.
William Carter, Nottingham—Dressing lace.
Daniel Climie, Shrewsbury—Life boats
A. H. P. S Wortley, and The Hon. W. W. Vernon, Hyde Park-Photo°raphic

pictures.—A com.
R. A. Brooman, Fleet Street—Raising liquids—A com.
William Greener, Birmingham—Breech-loading arms.
William Arthur, Atherington—Compasses for registering the course steered

by vessels.
William Whittle, Birmingham—Nails, rivets, and screwblanks.
J. T. Stroud, Birmingham - Show cards and pattern books.
Robert Hattersley, Manchester— Portable warming apparatus.

2Uh September, 1864.
G. P. Wheeler, Abinghall, and J. F. Gloyn, Manchester—Cleaning and

polishing surfaces of metals.
P. A. L de Fontainemoreau, Paris—Cutting files.—A com.
Edward Ostler, Newport—Brushing the hair.
William Scott. Belfast—Casting iron pipes.
John Fergus, Whitby—Reefing and furling sails.

L. Alexander and W. B. Nation, West Ham—Oils.
J. A Harrison, Newcastle-upon-Tyne—Blast furnaces.

27(ft September, 1864.
James Mackay, Aighburth—Projectiles employed in ordnance.
William Clark, Chancery Lane— Electric dials or clocks.—A com.
Joseph Hill, Ipswich -Sereins and sieves.
Henry Bennison, Plumstead—Fluid meters.
R. S. Bartleet, Redditch—Needles.
H. C. Symons, George Street—Sewing machines.
A. J. Adams, Devonport—Door locks.
W. H. Orth. Althorne—Article of furniture.
G. B. Cornish, United States—Sheathing iron or steel ships.
R. A. Brooman, Fleet Street—Hooped skirts —A com.
J. P. Harriss, Stanley Hall—Breech-loading fire arms.
Israel Parkes, West Bromwich- Shears for cutting metaL
K. H. Lane, Bii-mingham— Cases for photographs.
J. C. Wilson, Lime Street—Pumps.

28(n September, 1864.

James Lister. Clare—Theodolites and levels.

H. Forbes and H. Forbes, Maida Hill—Steering ships or vessels.
C. J. W. Machon, Gresham Street—Crinolines.—A com.
George Davis, Serle Street—Thin strips of wood.—A com.
Thomas Powell, Preston - Ovens.
William Whitehead, Crosland Moor—Looms for weaving.
William Clark, Chancery Lane—Purses and boxes—A com.
A Pemberton, Eccles, and J. Ford, Salford—Drag in throstle spinning.
Jean Jongen, Belgium—Fire-arms.
J. Weems and W. Weems, Johnstone—Engine governors.
Nathan Thompson, Abbey Gardens—Stoppers for bottles.
H. A. O. Mackenzie, Ucktleld—Wheels for drawing fibrous materials.
T. J. Denne, Mile End—Protecting the sides of iron ships.
C W. Allen, Hoddesdon—Communicating on railways.
Alphonse Normandy, Montague Place—Ships' hearths.—A com.

29t/i September, 1864.
Jacob Schneuhr, London—Counting coins of money.
Alexander CutheU, Lancaster—Valves for steam engines.
William Crowther, Oldham—Cleaning cotton.
Coleman Defries, Houndsditch—Lighting and ventilating.
Joseph Watts, Coventry—Fermentation of wort.
Stephen Alley, Glasgow—Ratchet drilling braces.
George Haseltine, Southampton Buildings—Grinding ores.—A com.
George Haseltine, Southampton Buildings—Labels for cotton bales.—A com.
Thomas Bennett, Derby—Kilns for burning bricks.
George Allix, Jersey—Reefing sails.

R. A. Brooman, Fleet Street—Printing cylinders.—A com.
George Lindsay, Paddington—Break blocks.
G. H\ Harrington, and H. Hewetson, junior, and F. Y. Hewetson, Fish
Street—Threads and yarns.

30th September, 1864.
H. C. Hurry, Hereford, and H. Wilson, Worcester—Rifles and other small
anus

W. F. Henson, New Cavendish Street—Railway carriage.
James Vine, Trinity Street—Propulsion of ships.
J.T. Pendlebury, Elton-within-Bury—Ginning cotton.
A. A. Croll, Coleman Street—Sulphate of alumina.

2408.

2409.

2410.

2411.

2412.

2413.

2414.

2415.

2410
2417.
2418.

2419.

2420.
2421.

2422.
2423.
2424.

2425.

2426.

2427.

2428.

2429.

2430.
2431.

2I32.

2433
2434.

2435.

2436.

2437.

2438.

2439.

2440.
2441.

2442.

2443.

2444.

2445.

2440.

2447.

2443.

2449.

2450.

2451.

2452.

2453.

2454.

2455.

2450.

2457.
2458.
2459.

2460.

2461.
2462.

2463.

2464.

2465.

2466
2467.

2468.

2469.

2170.

2471.
2472.

2473.

2474.

2475.

2476.

2477.

2478.

2479.

2480.
248L
2482.

2483.

2484.
2485.

2486.

2487.
2488.

2489.

II. J. Keer, Norwich—Ladies' boots.
C. G. Gumpel, Leicester Square—Surgical appliances for the support of parts

of the human body.
W . H. Graveley, Upper East Smithfield—Sea water distilling apparatu i.

R A. Brooman, Fleet Street —Crystal.—A com.
James Jennings, Coventry Street—Mounting rotary hair brushes.
John Johnson, Runcorn— Muriatic acid.
W. E. Newton, Chancery Lane—Finishing paper collars.—A com.
William Clark, Chancery Lane—Vehicles.—A com.

1st October, 1864.
R. M. Hands, Coventry—Dressing silk.

J. S. Grimshaw, Huncoat—Looms for weaving.
Peter Winton, Thorn—Reaping or mowing machines.
E. O. Greening, and J. Greening, anil H. Shield, Manchester—Fences.
Edward Loysel, Park Place—Extracts from tea and coffee.
Henry Druce, Oxford—Ladders.
J. H. Johnson, Lincoln's Inn Fields—Coating fabrics.—A com.
F. N Gisborne, Adelaide Place—Electric signals.
William Clai-k, Chancery Lane —Twisted silk —A com.
W. H. Beaumont, Reading—Sack holder.

3rd October, 1864.
W. E Gedge, Wellington Street—Hinges.—A com.
L. Cashmore and C. Cashmore, Loughborough— Needles.
R. A. Brooman, Fleet Street—Substitute for albumen — A com.
Samuel Bateman, Bradford—Brakes for railway carriages.
W. S. Cowles, United States—Adapting casks to retain petroleum —A com
G. T. Bousfield, Brixton—Fibre from the husk of the cocoa nut - A com.

ith October, 1864.
Richard Laming, West Hampstead—Ammoniacal preparations.
J. H. Johnson, Lincoln's Inn Fields—Motive power.—A com.
Charles Shether, Edmund's Place, Aldersgate Street—Fastenings for purse?.
T. K. Callard, Blenheim Terrace—Ventilators.
H. J. Standly and W. Prosser, Saint John's Wood—Iron.
George Haseltine, Southampton Buildings—Steam engines.—A com.
T. A. Swinburne, Eilan Shona—Reefing and furling of ships' sails.

Edward Davies, Chowbent—Screw threads.
Thomas Dohson, Crewe—Bricks and tiles.

Alexander Monro, Glasgow—Steam boilers.

G. T. Bousfield, Brixton—Harvesting machines.—A com.
J. and T. Johnson, Runcorn—Purifying resinous substances.
C. H. Reid, East India Avenue—Preventing leakage of the tubes of tubular

boilers.—A com.
Charles Greenway, Cheltenham—Railway turn-tables.

5th October, 1864.

H. A. Bonneville, Porchester Terrace—Locks and latches.—A com.
Edward Davies, Chowbent—Forging and shaping articles of iron.
J. H. Johnson, Lincoln's Inn Fields—Ovens.—A com.
J. O. Communay, Paris—Handles of shovels and spades.
G. H. Castree, Manchester - Looms for weaving.
B J'Anson Bromwich. Birmingham—Obtaining and applying motive power.
Hezekiah Conant, Morley's Hotel, Strand- Winding threads on bobbins.

6th October, 1864.

Thomas Brown. Dagmar Road—Cap for chimneys.
J. W. Gibson, Dublin — Working the slide valves of steam engines.
E. T. Hughes, Chancery Lane—Looms for weaving.—A com.
Frederick Tolhausen, Paris—Transmitting signals.—A com.
C. L. Oliver, Child-Okeford—Brushing the hair.

Thomas Turner, Birmingham—Breech-loading fire-arms.
E. V. F. Huntzinger, Paris—Sea compasses.
B. Margulies and J. K. Leather, St Helen's—Salts of chromium.
William Anderson, Dublin—Working railway signals.

Henry Nelson, Old Broad Street—Pressing cotton.—A com.
F. W. Shields, Westminster—Telegraphic posts.

P. A. Le C. de Fontainemoreau, Paris—Propelling.—A com.
P. A. Le C. de Fontainemoreau, Paris—Photography.—A com.

1th October, 1864.
W. Steevens, Hammersmith—Steam engines for the cultivation of land.
J. P. Turner, Birmingham—Metallic buttons.—A com.
Thomas Perkins, Robert Town—Prussiates of potash.
Andrew Muir, London—Breech-loading fire-arms.
W. Clark, Chancery Lane—Treating vegetable fibrous materials.—A com.
George Davies, Serle Street—Oiling wool.—A com.
G. Haseltine, Southampton Buildings—Purifying coal and ores.—A com.
Charles Chapman, Leadenhall Street—Life boats.
Edwin Allen, Radcliffe Hall—Driving bands and chains.
Thomas Kenyon, Manchester—Preparing and fixing cloths.

R. S. Prowse, H. Duke, and T. Clayton, Liverpool—Ordnance and small arms.
H. Kemp and F. J. Kemp, Holloway Road—Hardening leather for boots.
Addis Jackson, Orpington—Arming ships.

8th October, 1864.

R. E. Donovan, Castlenock, and M. O'Farrell and F. O'Farrell, Dublin-
Rolling and twisting tobacco.

W. E. Newton, Chancery Lane—Projectiles.—A com.
H. S. Coleman and A. G. E. Morton, Chelmsford—Cultivation of land.
G. N. Bolton, Torquay—Fire-arms.—A com.

10th October, 1864.
R. M. Hands, Coventry—Finishing and lustring yarns.
J. G. Beckton, Whitby—Heating retort ovens.
William Gardner, Lever Street—Defiance fire and thief proof safe.

C. H. Colletle, Lincoln's Inn Fields—Magneto-electric machines.—A com.
John Cassell, London—Treating coal and peat.
Samuel Vaile, Basinghall Street—Propelling ships.
T. Shorey and J. Bell, South Shields—Reefing and furling sails.

DESIGNS FOR ARTICLES OF UTILITY.

4C58.

4659.

4060.

Messrs Benham and Froud, 40, 41, and 42 Chandos Street, Strand, W.C.—
The Brunswick star jelly mould.

J. Becket and N. Lewis, Dublin—Portable rotary hair-brushing machine.
William Howard, jun., Bloomsbury, W.C.—The dress-preserving church
book-box and kneeling hassock.





"PRACTICAL WECHSNTCS JOUHttL .

mate, 319.

CEM3£R..186i.

Vol. /a:

I
OLt

WY WEILD,ESQ?,MANCHESTER.

PATENTEE.

Yig.2.

Bztmt Ofifca.f"£v>wbi!s imFields Z<m2an>
:

S CALE-
12 & .3

I NS.I I I i I I
J 1 1 fFEET.



December 1, 1S64 THE PRACTICAL MECHANIC'S JOURNAL. 225

SUPPLY OF WATER TO CITIES.

M. Grimaxd de Cacx, the French hydraulic engineer, has just read

(8th Aug., 1364) a very interesting notice to the Academy of Sciences

at Paris, entitled—" Theoretic and Practical indications relative to the

employment, by the Canal of Marseilles, of the waters of the Durance,

for domestic use, or for manufactures."

It is well known that Marseilles is supplied with water by the river

Durance, which, conducted in artificial channels over limestone moun-

tains and across several valleys—one passed by the celebrated Roque-

Faveur aqueduct—for a total distance of about 40 miles, is at last delivered

into the numerous fountains of the city ; sweeps past every curb-stone

in its streets, flushes out its sewers, and at last delivers a copious volume

into the old Toilette or inner harbour, and sweeps out to sea the for-

merly festering mass of putrescent matter that had collected and silted

up much of its depth, and often in past times spread pestilence within

the city, to which its waters brought trade and wealth. In this latter

respect the supply from the Durance has been a matter of unmixed good

to Marseilles. The quality of the water, however, the quantity of which

is so abundant, appears to be by no means so satisfactory ; in fact, it

appears to be almost unwholesome, and in a very peculiar way unsuited

both for manufacturing and for horticultural or agricultural purposes.

The water of the Durance, collected over a vast surface of sub-alpine

limestones, is at all times surcharged with an argillaceous mud of

excessive fineness. This mud, after its deposit, has been analysed by

M. Pisani. It consists, in 100 parts, of—

Aluminous clay,

Carbonate of lime, ...

Water not expelled at atmospheric temperature,

56

396
4-4

100

After the most prolonged repose, the whole of this sediment is not de-

posited, and the water still remains permanently opalescent. Mud
deposits sensibly for five days of perfect repose, and after that the

opalescence remains unchanged for lengthened periods, if not perman-

ently.

When this water, as delivered by the aqueducts, is employed for

watering crops, it has been proved to become a gradual but complete

destroyer of fertility. The plants are, in fact, stifled; the stomata of

their root-fibres become plugged up with this impalpable sediment,

drawn in along with the water from the soil.

The Durance, in its own natural channel, after it has run as far as

Avignon, Orgon, Pertuis, and other towns upon the lower river, is pro-

bably not in this state. In virtue of that wonderful power of separation

that mere surface contact possesses, the water, while the river is in

regimen, is cleared by passing for many miles over its gravelly bed.

But amongst the hills, in the neighbourhood of St Paul, where the

water has been diverted into order to preserve the necessary head, the

slightest rains produce muddiness, and the Marseilles Canal receives the

water at once in this state.

When this canal was first projected, there would be in the suburbs

of Marseilles about 6000 hectares of land to water. As, according to M.

Boussingault, each square metre of land requires in summer (in that

locality) from 3 to 4 litres of water per day, there is required for that

purpose alone, for the 6000 hectares, or 60,000,000 of square metres, a

minimum of 180,000 cubic metres of water. By the aid of settling

basins, it is possible to avoid, in part at least, the evil effects of all this

mud on vegetation. The upper portion only of the whole depth of water

might be drawn off for delivery on the land.

Such a process is applicable to moderate surfaces of cultivated land

at least, as, for example, of the gardens around Marseilles, for which,

without extravagant cost, settling basins might be provided ; but can

it be extended to clarify 900,000 cubic metres.

In fact, the municipality of Marseilles has already constructed four

treat settling basins on the line of the canal ; but notwithstanding

No. 201.—Vol. XVII.

the repose of the waters in these basins, it enters the pipes of

Marseilles still, loaded with as much as 33 grammes (or nearly

2000 grains) of mud in the cubic metre. At the present moment
(with praiseworthy energy) the city is constructing a fifth settling

basin at Realtort, to contain 3,750,000 cubic metres, and with a
water surface of 75 hectares. It is obvious that while basins of

this magnitude are exposed to the wind, that sufficient agitation

will be propagated from the surface, almost at all times, to prevent

a complete deposit of sediment so excessively communicated as

this mud of the Durance. In the end, should pellucid water not be thus

procured, resort must be had to filtration through sand beds, like those

of the double filtering basins of Chelsea. Such filtering beds, which would
have to be constructed on the banks of the river, at the point of diver-

sion of the canal, must be on a great scale, be divided into several

separate areas for clearing out, &c, and provide for the deposit of about

4 kilogrammes of mud for each cubic metre of content.

However, M. Grimand de Caux continues, the fertilization of the soil

is in this case a secondary object. The primary one is to fully and

properly supply the city, so that all, rich and poor, shall be provided

with good drinking water ; until that is accomplished, he rightly says,

that in sight of the vast work it has constructed, Marseilles is not supplied.

The civic needs are twofold—water for domestic use, and water for

manufacturing purposes. M. de Caux calculates that the actual want
of Marseilles is, on the whole, 500 cubic metres for 250,000 inhabitants

per diem.

Occasional or unusual domestic demands, he thinks, may merge into

those for manufacturing uses, and that both may be amply met by a

supply of 25,000 cubic metres per diem.

The water capable of being brought in by the aqueduct is greatly

beyond these demands. 25,500 cubic metres of the whole should then

be deprived of its suspended matter, and the residue of the total delivery,

after having, at the public fountains, spouted and been divided into

liquidpowder in the air, for the purposes of refreshing it, and promoting

the health of the inhabitants, and then circulating past the water kennels,

to sweep away their putridity, is to be delivered into the harbour.

With the head or pressure at command in the pipes of distribution the

problem of filtration for domestic use appears to M. de Caux to be

readily solved. The water will rise far above the top stories of any of

the buildings.

He proposes to effect the filtration at the level of the street in tran-

situ from the mains to the service pipes.

He fixes the following as primary conditions of filtration :—
The filtering material should be neutral, inert, and incapable of acting

injuriously on the water, and acting mechanically only in the removal

of the suspended matter. Such are the siliceous gravels and sands of

various fineness as set forth by Arago in his report (on Filtration of

Paris Water) of 1837. Any substance of organic origin, vegetable or

animal, such as sponge, wool, &c, &c, should be excluded as liable to

be destroyed by maceration, getting decomposed, and fouling the water

passing through them, by microscopic particles of their detritus, or

charging it with gases developed in putrefaction.

It is not sufficient for drinking water that it shall have ceased to

deposit any sediment, it should be as transparent as crystal, and more

especially for the case of a climate such as Marseilles, it should also be

fresh and cool.

The water from the main pipes of Marseilles is in each house, whether

occupied by one family or in "apartments," taken up by a service pipe

to the top of the building, and there delivered into a single cistern, and

is checked by a self-acting valve or cock ; from this cistern distributing

pipes proceed downwards to each floor, or each set of rooms. The gen-

eral arrangements being like those adopted for that part of Paris supplied

by the fountain of Gaillon, and also of Genoa, where, however, the

water, it is said, is delivered by meter.

For all other domestic uses, except drinking, the water is used in its

opaline state. For the purpose of rendering it at once pellucid and cool,

a form of portable domestic filter has been devised by Captain Aman
2k
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Vigid, an inhabitant of Marseilles, which is said to act perfectly in the

double capacity required of it—namely, that of nitration and of refrig-

eration. It is'of the simplest character, though well calculated for its

proposed object. Two vessels of pottery, each holding a few gallons,

are prepared so that one can be steadily superimposed on the other,

without cement or fixture. Into the upper one, which has certain

perforations in the bottom, coarse siliceous gravel first, and then two

finer qualities of sea sand, all carefully washed, (and sold in that state

to the inhabitants), are filled in and pressed gently down. When the

vessel is nearly full, a flat circular plate of pottery, pierced full of small

holes,, is laid upon the top surface of the sand. This top vessel is glazed

inside and out. The lower vessel is made of extremely porous earthen-

ware, like that of the Spanish alcarazzas, and has one aperture at one

side near the bottom, with an external neck to which a length of vul-

canized india rubber tube can be adapted. The length of this tube is a

foot or so more than the total height of the two vessels when superim-

posed. In this state the little apparatus is placed upon a convenient

stand, beneath a tap or cock leading from the house cistern, and by

preference a position for it in a sharp draught of air is preferred.

The cock is turned to the extent that experience shows will supply

water as fast as it will filter through. The actual mode of work-

ing is to turn on the water by hand when the lower vessel or

magazine needs replenishment, and so to turn it off when filled

;

but it is obvious that the supply might be made automatic easily,

and equal to the demand at any moment.
The pellucid water passes into the lower vessel, and therein it

becomes cooled, the rapid evaporation from its porous sides pro-

ducing a powerful refrigeration. The india rubber tube from the

adjutage of the lower vessel is brought vertically up the side of the

apparatus, and the loose end left lying across the top—in that position,

obviously, no water can escape by it. Whenever it is needed to

draw off water, the loose end of the pipe is lowered to the requisite

level, and the water flows out into any other vessel held beneath its

open extremity.
Thus, without a single close joint or metallic fitment, or valve, or

cock, the whole apparatus is complete. It is cheap and simple to the

last degree. The aeration of the water is said to proceed in the lower

vessel, in virtue of its porous sides, with great vigour, so that drinking

water, fully charged with air, and at or below 40° Fall., in the hottest

weather, is always commanded.
When the sand, after some weeks' use, has begun to get clogged, it

is taken out and thrown away, and a fresh charge put in.

Domestic filtering apparatus is common enough in all parts of Europe,
but everywhere that we are aware of is constructed on much more ex-

pensive and complex designs than this which we have now described.

In some, sponge is the filtering medium, the objections to which were
longago pointed out by Ara?o; in others, porous stones, such as Ransomes';
or porous plates, made up of charcoal or coke and baked earth ; or woven
tissues, &c, form the filtering media. To all these there are objections,

in first cost and in use. None of these domestic filters that ever we
have seen combine the advantage of the Alcarazza principle of cooling

in the recipient vessel This appears to us to be the greatest merit of

M. Vigie's filter.

We make no doubt but that this domestic apparatus may practically

be found to work well in the actual regime of life at Marseilles, and, after a

time, if indispensable, would no doubt be found to do so in England or

elsewhere. The filter would come to be understood and
worked as easily as moderatorlamps, or gas lights, or water

closets, and a thousand othermore complex things are found

to work. But we cannot, nevertheless, but regard the ne-

cessity for their adoption at Marseilles as a grave blot upon
the hydraulic engineering that has procured for it its supply

of water, worthy of all praise as it is in point of copiousness.

It points to the fact so well insisted on by M. Grimand de

Caux, that too much care cannot be bestowed upon the pre-

liminary enquiries that should be always instituted with

the utmost rigidity of science, as to the physical and chemical qualities of

the sources proposed to be made available by the hydraulic engineer.

Here is a case in which the beneficent results of one of the most mag-
nificent water projects of modern days—if not of the world—are to a

serious extent neutralised by the presence of an insignificant quantity

of suspended matter.

The mud, chemically considered, is probably by no means deleteri-

ous as regards the calcareous constituent—certainly not so either to

animals or plants
;
yet, in the impalpable division in which it is borne

along with this Durance water, it is odious to the eye, if not disagreeable

to the palate, and fatal to vegetation.

Without impugning the analysis of M. Pisani, we must entertain a

doubt that he looked for silica in the water; and we apprehend that

part of the clay or aluminous matter may probably consist in reality of

minutely divided silex. If so, the confluent opinion of the physicians
of all alpine countries, who have had long experience of the effects of

the water of mountain torrents, bearing silica in this impalpable condi-

tion, is, that it exercises peculiar and highly unwholesome effects upon
the animal economy.

It is easy to see to innumerable ways in which opalescent, or slightly

muddy water, used for every domestic purpose, with the exception of

drinking, must 3'et be productive of disorder, inconvenience, and loss.

If anything care counterbalance such an evil, in the almost tropical

climate (for a large part of the year) of Marseilles, it is the magnificent
abundance of the supply.

This plenitude of water, delivered at a commanding altitude, is such
that both sides of every street in the city runs a rivulet of water, by
which the kennels are constantly swept of every impurity.

The water-tables at the curb-edges of very many of the flagged foot-

ways, are constructed on a peculiar and excellent plan of great simplicity,

which might with advantage be adopted in many places in London and
our other great towns.

Fig. 1, is a transverse section of one of those water tables, the section

being, of course, also transverse to the line of street.

The line of stone blocks, A, form a solid abutment and curb for the

pavement, or Macadamising, as the case may be. They are solidly

bedded and jointed with asphalt. The hollow grooved channel, which
is about 10 to 15 inches in each dimension, is wrought out of the stone,
and a rabbet is prepared on the inside part of the top bed, to receive
the covering stone, b, which so overbands the former that a wheel or

foot, when close to the edge of the footway or kerb, cannot slip into the
trough. Everything finds its way, in heavy rain, into the trough, and
from its section, solid matters, such as are found on street surfaces, are
swept along, usually without any stoppage, and into the main sewers.
When a stoppage does occur, or during the continuance of nearly dry
weather, the channels are cleared by sweeping along them a crooked
iron instrument, introduced through the continuous slot, c.

The stone employed is Apennine, or sub-apennine limestone, in heavy
blocks. The whole construction seems to stand well, and is exposed in

several places to very heavy traffic. This construction presents the
advantage of leaving the entire breadth of the roadway, from kerb to

kerb, at once free for traffic, and free of puddles of nearly stagnant water
It protects the foot passenger from the direful splashing over with
mud from the sudden rushing of wheels through the shallow kennell in

wet weather, which is so commonly one of the sufferings of the London,
pedestrian, and, by substituting a form of channel which gives a mini-
mum perimeter and maximum depth, it enables offal to be swept along
by the current, that is imperfectly, or not at all, carried along our
water kennels.
A form of the same sort of covered water kennel was designed, and,

to a small extent, employed by the writer, some j'ears since, constructed
in cast iron, as seen in transverse section in fig. 2, and for London

streets would be more advantageous than the Marseilles pattern in stone,

which involves a rather higher kerb than would suit many streets, in the

City of London especially. The cast-iron channel was cast in one piece,

with the exterior curbing, against which the paving of the roadway
abutted, and this was formed of hollow cancellated blocks, with rough-
ened upper surfaces, much like those of Messrs Ransomes, of Ipswich,
as laid down some time since in the Poultry, London, and King Street,

Westminster. The whole block was bedded in concrete, to the same
level as the bottom of the road paving. The inner side of the hollow
kennel was provided with faucetts at short intervals, to receive the

water from rain-water trunks, or other lateral supplies.

At Marseilles the writer has himself remarked that in fine weather
the water running in these water kennels is frequently perfectly pel-

lucid at the lower parts of the city, and affords another instance not un-
worthy of notice of how completely opalescent water is deprived of its

suspended matter by long-continued agitation in flow, with large

surface contact, and aeration at the same time.

—

Ed.
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THE DUTCH SYSTEM OF FIELD ARTILLERY.

(Continued from page 204.^

Second Past.—Results of Practice.

General Arrangements.

The experiments made with the 4 kilo, rifled guns comprise vertical

and horizontal shell practice, shrapnel and canister firing. Tahle A
gives the results of horizontal shell firing, executed on the flat shore at

Scheveningen, in April and May, 1S61, against a target of net, of 5

metres high, and 15 metres wide.

Table B gives the result of horizontal shell fire, executed at Scheven-

ingen in the month of August, 1S60, from the 12 kilo, howitzer trans-

formed into the rifled gun of 4 kilogrammes. The target was 5 metres

high, and ofa width varying from 5 to 20 metres, according to the distance.

Table C is a recapitulation of the results contained in tables A and B.

Table D gives some maximum and minimum angles of incidence

and reflection on different kinds of ground.

In Table E a comparison is drawn between the results obtained from

Table B, and those obtained from the light smooth bore guns of 12

and 6 kilogrammes.

Table F relates to vertical shell practice, executed at Waalsdorp in

October, 1861.

Table G gives the results of shrapnel fire, executed at Waalsdorp in

October, 1861, against a column of targets placed 16 metres behind

each other. The first was of cloth, and was 30 metres wide ; the other

three were of wood, and were 16 metres wide; all the targets were

2m-80high (5 ft. 11 in.).

Table H gives the results of practice with canister shot, executed at

Waalsdorp in March, 1S61, against a target of 80 metres wide, and

2 m 80 high. This target was composed of four parts; in the centre

were two wooden targets of 10 metres wide, and at the extremities were

two cloth targets of 30 metres wide.

With the exception of the practice, the results of which are shown in

Table B, all the firing was done from the 6 kilo, gun transformed into

the 6 kilo, rifled cannon. In these Tables the direction of the wind is

indicated by the letters L (left), r (right), p (in front), e (behind). The
lateral deviations are generally indicated by the form to r (to the

right) when the deviation is to the left, the number is preceded by the

minus sign —

.

Note.—The weights of the shells and shrapnels employed in these

experiments differed a little from those indicated in 6 to 8 in the first

part. The shells weighed 3 k-750, and the shrapnels 5&130 (8'267 lbs.

and 11-31 lbs.).
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Tabie C. RECAPITULATION OF TABLES A. and B.
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Table D.—A DIAGRAM OF SOME MAXIMUM, MEAN, AND MINIMUM ANGLES OF INCIDENCE AND

REFLECTION, ON GROUND OF VARIOUS CHARACTER.
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DECAY LN WOOD CARVINGS.

The Commission appointed by the Committee of the Council of Educa-
tion to enquire into the causes of decay in Wood Carvings, and the
means of preventing and remedying the effects of such decay, have
lately issued their report.

As to the causes of decay, they are informed by Professor Westwood,
of Oxford, the entomologist, that the insects which in this country
are found to bs the most injurious, from their habit of burrowing into

the wood of furniture, belong to three species of beetles of small size.

These are produced from eggs deposited by the females in crevices of

the wood-work, from which are hatched small white fleshy grubs resem-
bling the grubs of the cockchafer in miniature, which generally lie

curled upon their sides, making very little use of their six small feet

fixed near the head
;

it is in this state that the insect is chiefly injuri-

ous, although the perfect insect itself also feeds on the wood. These
grubs make their burrows generally in the direction of the fibre of the
wood ; but when it becomes thoroughly dry and old, they burrow in all

directions.

The powers of destruction possessed by these insects is extraordinary
in cases where they find a piece of furniture suitable to their taste. A
new bedstead has been completely reduced to powder in three years,
and where they take a liking to a piece of furniture, they seem to devour
every particle of the woodwork. The deal flooring of an underground
room was destroyed by one of the species, which is also equally destruc-
tive to beams and rafters of houses, churches, etc., making their
entrance at the ends if the beams have been varnished (which of course
teaches us that the ends of the beams should be rendered obnoxious to
them by coats of paint or saturation). In the perfect state, the insects
of the genus Anobium are well known under the name of the "Death
Watch," as tbe.se insects produce the ticking noise occasionally heard
in old houses. It is also a member of the same genus which is so in-

jurious in libraries; the grub burrowing through entire volumes, and
feeding upon the paper, and especially the pasted backs of the books.
The destruction of these insects when enclosed in articles of furniture

is by no means easy, although, with care, much mischief might be pre-

vented. The saturation of the wood with some obnoxious fluid previous

to its being used up in the manufacture of objects of value, would be

beneficial. When manufactured, of course, the size of the object affords

a greater or less degree of facility in operations for the destruction of

the grub.
In the cases of articles where many smaller pieces of wood are joined

together, saturation would be dangerous, as would also the placing of

small objects in tin boxes, and subjecting them to heat by plunging the

tin case into boiling water.

Various infusions have been used for saturation, amongst which
creosote appears to be the most effective. It has, in fact, been found

that the woodwork of the jetties at Plymouth saturated with creosote

have resisted the action of the marine insects, which have done so much
damage to the wooden marine erections all round the coast.

A strong infusion of colocynth and quassia, spirits of turpentine, ex-

pressed juice of green walnuts, and pyroligneous acid, have all been
proposed. In hot climates, the ravages of the Anobium on books has

been prevented by washing their backs with a fluid compound of cor-

rosive sublimate (10 grains) and 4 ounces of alcohol, and the paste used

in the book covers is there also mixed with alcohol.

Hen Temmnick preserved his books from the Anobium by dipping

them in a solution of quassia. Except on a small scale, however, the

saturation of furniture seems scarcely practicable. Fumigation seems,

however, to be more available. For small objects, there is no better

plan to destroy the Anobium than that which has been adopted success-

fully at the Bodleian Library, namely, to enclose a number of volumes

in a box, shutting quite close, and placing a small quantity of benzine

in a saucer at the bottom of the case. The same plan might be adopted

with small ornamental wood works, enclosing them in glass cases shut

as nearly air tight as passible. This plan, in fact, seems the most effi-

cacious.

Fumigation, even, on a large scale, might be adopted by having a

room made as air tight as possible, stopping up the chimney, pasting

the window frames, etc., and placing infected furniture in it, burning

brimstone or filling the room with fumes of prussic acid or benzine.

This plan is adopted with success for the destruction of another ob-
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noxious domestic insect, and would also answer against the Anoblum,

especially if practised at the time when the perfect beetles make their

appearance ; their destruction at that time involving, of course, the pre-

vention of further injury by their progeny.

In order to ascertain the best means of stopping the decay when com-
menced, certain experiments were directed to be carried out, and the

report gives a summary of the results.

The experiments may be placed under two heads—-Vaporisation and
Saturation.

1. Vaporisation.—At the end of April, 1863, when, from the appear-

ance of certain specimens of carved work, the worm appeared to be

developed and active, a large glass case made as air tight as circum-
stances would permit, was filled with examples of furniture, etc. The
bottom of this case was covered with white paper, and the specimens of

wood work were raised above the surface by placing blocks of wood at

convenient points. This insured the free circulation of the vapour over

the whole surface of the objects. A dozen small saucers, with pieces of

sponge saturated with carbolic acid, a pure form of creosote, were dis-

tributed about the bottom of the case. The raising of the objects on
blocks of wood facilitated the placing of these saucers at any desirable

point. The carbolic acid was renewed every three or four days for a

month, and a strong vapour pervaded the case for that period, during
which there was no appearance of worms, dead or alive. At the end of

May the saucers were removed, and the doors of the case thrown open,

so that it might be well ventilated and cleared of vapour, after which it

was closed again, but the saucers were not replaced. This closing of the

case without using the vapour was to prevent the escape of any beetles

which miglit make their appearance in the event ofthe vapour ofthe creosote

not having destroyed the worms. About the middle of June, a fortnight

after the case was closed again, beetles were seen crawling upon the

white paper with which the bottom was covered. These beetles would,

no doubt, deposit their ova in the usual course, as they could not escape,

and a considerable number of them were found dead upon the white
paper with which the surface underneath the carved work was covered.

In order to test the efficacy of chloroform and benzine, two small glass

cases, as nearly air tight as possible, were selected, in which were
arranged early in May, specimens of ornamental wood work, all more or

less in bad condition from the worm. The bottom of each, as in the

previous experiment, was covered with white paper, and the objects to

be acted upon raised upon small blocks of wood. In one case chlo-

roform was used, and in the other benzine, in a similar manner to the

carbolic acid ; i.e., by placing small pieces of sponge in saucers and sa-

turating them with the liquid, using five saucers in each case. Both
the chloroform and the benzine had to be renewed much oftouer than the

carbolic acid, as the liquid evaporated much quicker.

Within a week after the experiment commenced, it was evident that

the action of the chloroform had destroyed the worms as they came to

maturity, and in a fortnight all the specimens of carved work having
been taken from the case, and the dust produced by the action of the

worms shaken out, a number of dead ones were found, as also some dead
beetles ; but these were evidently those of past seasons remaining in

the crevices of the wood work. On examining the specimens of carved
work placed in the case treated with benzine, there was no appearance
of worms or beetles dead or alive. The two cases, with their contents,

were then kept open for a week, and thoroughly ventilated, to clear

them as far as possible of all fumes of either chloroform or benzine.

After this they were closed again, being then free from all traces of

vapour, and they have been kept closed ever since. Throughout the

Bummer, the temperature being the same as that under which beetles

appeared in the case treated with carbolic acid, no traces of worms or

insects were visible, nor could the remains of any be discovered on the
white paper, with which the lower surface of each case was covered.

It would appear, then, so far as vaporisation is concerned, that the

action of the vapour of carbolic acid is not sufficient ; in fact, it is

sluggish and heavy, whilst chloroform and benzine are volatile and
penetrating. The experiment with chloroform appears to prove that

the vapour kills the worm ; and as no beetles appeared in the case dur-

ing the summer, it may be inferred that it killed all the worms within
its influence.

From the pungency and penetrative action of the benzine, as also its

volatile character, and the fact that no life in the form of either worm or

beetle was manifested in the case iu which it was used, it seems fair to

infer that it is more effective than even the chloroform. It certainly

might have happened that there were no ova in the articles placed in

the case treated with benzine, and therefore there would be no worms
developed to kill, but this is not probable from the condition of the speci-

mens and the statement of the attendant iu whose charge they had been
in the Museum.

2. Saturation.—The experiments were made with chloride of mer-
cury (corrosive sublimate) dissolved in methylated spirits of wine, the
object being to ascertain the effects of this upon the surface of the wood,
as regards grain and colour. The solution was mixed to the strength
of half an ounce of the chloride in half a pint of methylated spirit, but this

was evidently too strong in the chloride. One experiment was upon a
small carved and fluted column which had been varnished or partially

French polished. The specimen had been already submitted to the

action of the vapour of chloroform. The result on the surface was
simply to slightly disturb and renovate the varnish or polish. Another
experiment was made upon a portion of an ancient wood cornice which
had been placed in the case in which the carbolic acid had been used.

The decorated portion—that is the front—had originally been stained

and varnished, but the specimen was bare at the back. The whole was
saturated with the mixture by laying on with a house-painter's sash
tool. The visible effect upon the stained and varnished surface was
simply to renovate the varnish and stain. A third experiment was upon
a piece of carved poplar, which was free from all surface treatment, and
just as left by the carving tool. The grain of the wood was not raised

by the solution; but after it was dry, the carviughad the appearance of

having been varnished. This would be decidedly objectionable in all

cases in which it might be desirable to preserve the original colour and
unpolished surface of the wood.
With regard to the restoration of injured works, the facts communi-

cated by Mr W. G. Rogers may be considered as decisive as to the
practicability of restoring the most delicate works to as nearly as possible

their original condition, and even by this restoration rendering them proof
against the attack of the larvae in future. In lf55 the carvings by Gring-
ling Gibbons, at Belton House, were iu such a condition as to render it

absolutely necessary that something should be done to prevent their

complete destruction. To this end they were placed in the hands of Mr
Rogers, who undertook to experiment upon their restoration. This gen-
tleman reports that the first step he took was to have the various pieces

photographed, as a means of recording the position of each detail of the
ornamentation, etc. The whole of the works were in a serious state of

decay, portions being completely honey-combed by the worm. In order
to destroy or prevent any future development of the insect within the

wood, Mr Rogers caused the whole to be saturated with a strong solu-

tion of corrosive sublimate in water. The colour of the wood, however,
suffered so seriously by the action of the mercury, that it was found
necessary to adopt some means of restoring the original tint. This was
effected by ammonia in the first instance, and subsequently by a slight

treatment with muriatic acid. After this, the interior of the wood was
injected with vegetable gum and gelatine, in order to fill up the worm-
holes and strengthen the fabric of the carvings. A varnish of resin,

dissolved in spirits of wine, was afterwards spread on the surface, and
then the dismembered pieces were put together in conformity with the

photographs taken as records prior to the work of restoration having
been commenced. This operation seems to have completely answered
the purpose in view, the wood work having resisted the attack of other
insects up to the present time.

An important consideration is involved in the question of the best

method of preventing decay ; in other words, protecting the carved
work from the attack of the worm. From experiments tried by Mr
Peter Graham in his establishment, there is every reason to believe the

desired object can be attained without in the slightest degree changing
the appearance of the surface of the wood. He caused specimens of

carving, on which no preparation whatever had been used, to be coated
wi:h thin, clear parchment size, such as that used by gilders and others.

This, being an animal substance, would not be attacked by the worm,
which feeds on dried vegetable matter ; in fact, upon the wood, and thus
mines its way in all directions. The specimens experimented upon by
Mr Graham showed no appearance of any surface treatment after having
been gone over with the size. In one piece he caused only one half of

the ornamental work to be treated, leaving the other half bare, and no
difference could be discovered between the two sides, so far as appear-

ance was concerned. To make the size positively destructive of the

worm, should it be attacked, it would be desirable to mix a small quan-
tity of corrosive sublimate with the size before applying it, in the pro-
portion of say &0 grains to a pint of the size.

The conclusions at which the Commission has arrived may be now
stated—1, That the action of the worm may be arrested, and the worm
itself destroyed, by vaporisation, more especially by the vapour of

benzine. It will be advisable to have a room, sufficiently large to take

in any piece of carved work or furniture which may be required by the

South Kensington Museum, and which may show symptoms of decay.

This room should be so constructed that it can be closed and made as

perfectly air tight as possible, but with means of renewing the benzine

placed in saucers from time to time as it evaporates, without opening
the ordinary means of access, or entering the chamber; as also of ready

ventilation after the objects are considered to have been sufficiently

treated, and before any person enters the room for the purpose of re-

moving them. The process must always be carried out during the

spring and early summer months, according to the state of the tempera-

ture and the observations of those in charge of the carved work as to

the action of the worm, which is manifested by the fine dust falling

from the worm-holes, crevices, etc. 2, That the practicability of com-
plete restoration of carved work is fully shewn in the results of Mr
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Rogers' labours at Belton. The important question, however, as to the

restoration of gilded carved work, and of panels on which pictures have

been painted, and which have been attacked by the worm, presents

difficulties which at present there seems to be no means of overcoming,

as in neither case could the objects be immersed in water, or submitted

to the action of gelatine. That the worm could be destroyed by va-

porisation, as in all other cases, appears certain, and there is no reason

to suppose that the vapour of the benzine would influence either the

gilding of the one or the colours of the other, especially if applied in the

latter case to the back of the picture. 3, That after the worm has been

destroyed by the course of action proposed, further attacks from it can

be prevented by treating the carved work with a solution of corrosive

sublimate, either in methylated spirits of wine, or parchment size,

according to the surface character of the carving or wood-work.

A memorandum appended to the report states from the experiments

tried it would appear that the ova deposited previous to the objects being

subjected to the action of chloroform or benzine were not all developed

in the season in which the experiments were made, some of them re-

maining to be hatched the following year, and that in any future action

based on the experiments reported, this fact should be taken into

account, and the vaporisation repeated more frequently than would
otherwise have been necessary if all the ova of one year were developed

and came to maturity in the next.

ON RINGED STRUCTURE IN ORDNANCE.

( Continued'from page WZ.)

6. Final examination of the exact conditions of the molecular forces.

In the former investigations we have effectively included, in the

calculations, the slipping force {t) which tries to push away the circular

longitudinal element of the tube in a radial direction, as an opposing

force, under the supposition, however, that the change of form produced

thereby was insignificant. We have no experimental knowledge which
leads us to suppose that the natural power of opposition of the material

against slipping is uncommonly great.

The surprising indications of the formula resulting herefrom, which
teach us that closing the tube produces rather a weakening than

a strengthening, and that the tension (s) varies with the absciss corres-

ponding to a tube with free openings, oblige us also to take account of

the change of form condeterminate with the slipping force.

In my "Treatise" on the Resistance to Crushing Forces, paragraph

29, 1 have explained the principle according to which the change of

form caused by the slipping force is produced.

It consists in the following :

—

If b g (fig 11) be the natural longitudinal direction of a prism, and if

the transverse section, a b, as well as the indefinitely near transverse

section be e d, the slipping power (t) per superficial unit acts in con-

Fig. 11. Fig. 12.

trary directions. Then the longitudinal axis takes the direction, b h,

of which the angle of infexion, ho g= 4*, is determined, with respect to

the original direction, by the formula

—

tan 4- = Tjr (112.)

wherein T expresses the modulus of tension per square unit.

Now, let a bgf (fig. 12) be a bar bent in the circle of the radius,

ae = R'. If the first longitudinal element, a c' d' b, which ha.s the
centre, a e c'= •X', that is to say, the length, a c'= E' S, is pushed to
the extent of the angle, a' ae' = ^, then the point, e', is moved away
to the extent of e

1 a'= R 5> tan nf,, in the direction of the radius, e'ee',
and in like manner the centre point for the following circular part, e 1

f,
of the bar is moved in the direction, e'ee', to the extent of the piece,

e e
1— e' a'= R a tan ^. towards e'.

If, in the same manner, the second element is moved to the extent of

the same angle, a" a' c"= &, then the point, c", moves away to the
extent of the same distance on the radius, c"e'e", and the centre for the
following point of the circular bent bar reaches, on this line, e", so that

e 1 e" = c" a" := c' a' — R' 9- tan •$>.

radii, a e, a' e', a" e", are tangents,

we easily find the value, R" == —

—

One easily sees that the points, e e' e", form a circle, to which the
ri;; n i> „i »' „" „» „„„ (.,„„„„+<, por t jle ra(];US; jt 6j f that circle,

= R' tan 4'.

"We also perceive that the curve, a a' a", which the distorted bar takes
is a circle, of which the centre, h, is situated in the centre of the circle,

e e! e", of which the radius, h a= R, has the value

—

R= V R'2 -)- JA" 2 = R'

COS -v/-

(113.)

Conversely, therefore, the radius, R', of the original circle, af, from
the radius, R, of the circle, a a' a", is by the formula

—

R' = R cos ^ (114.)

If, now, afis the curvature which the bar would take b}' virtue of

the force of elasticity acting in the normal transverse section, a b, a d,

a a 1
', the deviation produced by the slipping force, then tan yp=j^;

and one can^ as the angle, -vf, is supposed very small, put ^ =?rr and

> $>= t — ^"Trr, consequently,

R - R ('-24:)

_i___i_ / p \
W~ ~R \

+
2 xj

(115.)

(116)

R is for any point of the radius of curvature of the bar bent by varia-

ble forces, for the value of which we can, as is well known, put

!-(> + £) do?
(in.;

Hence the fundamental equations of the fourth part remain valid by

changing -A- for -L or fj for (l + JL) *£
If we consider that the force, t, can, at the utmost, reach the resis-

tance to slipping, which is nearly equal to the ultimate resistance, as

with any increase of its value a separation of the circular element must
take place, and that the limit of the tension, T, amounts about to the 2

/5

t
2

of the limit of elasticity ; then ^tttt. appears (however variable this

quantity may be), nevertheless, always so very small, that it may be
neglected in respect to the unit. But, consequently, R' becomes = R,
and the former formulae remain the same and valid.

AVe see from this that the neglect of the change of form of the tube
due to the slipping force, and the effect connected with it or the tension,

s, was perfectly justified, and that the strictest regard to those connected
effects would not materially alter the results.

A second object which might perhaps require correction is the posi-

tion of the neutral fibres in the transverse section of a strip of the very
small radius, 2 u, cut out of the thickness of the tube.

If all the forces applied to such a strip are normal to its length, and
the curvature of it i3 everywhere small, the neutral fibre must pass

close to the centre of the transverse sections. These two suppositions

are now certainly verified in the given system, as far as the internal

pressure, p o, which, on account of the bending of the tube, produces
also a component in direction parallel to the axis of the tube. The
question is, whether this component cannot become so great in propor-

tion to the elastic forces, acting in the same direction, as to produce a
considerable remotion of the neutral fibre from the centre of the trans-

verse section, and thereby produce a considerable change in the former

formulae.

The following consideration is sufficient to point out that the latter

apprehension is groundless. The component in question is equal to the

pressure of the internal fluid pressure on the projection of the superficies

of the ring which represents the extension of the tube.

As the extension mentioned formerly, p, is, in reference to the radius,

r, an extremely small quantity, and still more so in reference to the

length of the tube, so that component is likewise very small as against

the strip of tubular thickness examined before. But that ratio becomes
still smaller, which the moment of that component has to any one point

of the transversal section (as neutral centre) to the moment of the
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internal pressure for the outside point of the strip in question, as neutral

centre of conversion. The former moment can, without doubt, be

neglected for the latter.

Now, the equations of equilibrium given in the fourth part are either

total equations for the forces normal to the axis of the tube, or in equa-

tions (75), (76), (79), or equations of moment, like (78), (86).

The first suffer, by the axially directed components, no change what-

ever. The latter should, however, be corrected so far as to add on the

right side the moment of that component, and to consider on the left

side that the neutral fibre was no longer situated in the centre, but at

the distance z from it.

But the moment of the component in question disappears before the

moment of the inner pressure situated there; and as regards the change
of position of the neutral fibre, it amounts to the same as adding a

moment of which the lever arm, z, and its power is a part of the com-

ponent in question. This moment can just as well be neglected (as the

former of the component in question) for the moment of the internal

pressure situated on the right ; and, altogether, it is clear that when the

moment of the components, as active, disappears for other powers, the

effect itself, which lies here in the advancing of the neutral fibre, must
likewise disappear.

After this, the axial forces which may perhaps arise are unable to

change the general relations of tubes with closed ends, as already

examined.
All the abbreviations and omissions employed appear therefore to be

insignificant and without any real influence on the final result ; nor

have I been able to discover any other connected conditions from which
we might expect any essential modification of the preceding formulas.

Under these circumstances, I must regard the results obtained com-
prising this, that band rings and closings of tubes add nothing to the

resistance of thin material (however surprising they may appear) as

certain, and in the nature of things as proved.

It seems, however, desirable to confirm these results by direct practi-

cal experiments. The employment of tubes with thick walls, which
require considerable pressure for bursting them, would make such trials

somewhat expensive ; but a confirmation of the principal results, and
verification of the fundamental principles comprised in the formulae,

might be easier attained with tubes of thin substances, in exposing them
to no internal pressure at all, but only by either forcing them up
together, or lacing them together in one fixed position (an einer Stellc

entweder auftriebe odev zusammenschnurte)

.

If, for example, the tube, A B C D (fig. 13), with two open ends, were
tied together to the caliber, G H, then it must take the equal form

represented by the hard lines, by means of which its caliber becomes
alternately greater and smaller than the original one experienced by a
faint line.

In this case the formula; of the second case in the third part are

applicable with the following modifications :

—

The surplus, p, of the internal pressure over the external one is zero.

If we designate the extension in the middle with p
', so that p' = E

G = F H is a negative quantity when the tube is not extended, but on
the contrary contracted, then the tension at this place is, according to

E p'

equation (42), s= —r~. Hence, in taking the outside point of the absciss

in the transverse section, E F and E C = I, we have to put in equation
T n

(49) the term -j± = 0, but in equation (54) we have to put the right

side = -, whilst the three equations, (56), (57), (61), remain

unaltered.

The result is then represented by equation (62), in changing the

factor, -jp, before the brackets, for j^-, and in striking out the term

unity within the brackets.

For practical experiment it is preferable to consider, instead of the
tension, s, the extension or the contraction, p. If we therefore substitute

p
in the left side of equation (62) for * the corresponding value, — , we

T
get for the expansion of the tube (that is to say, the increase of the
radius.) for any absciss, x, measured from the middle, E F, by the
formula, p=— p', multiplied by the expression in the brackets of equa-
tion (62), after the term unit}' has been struck out.

According to equation (66), if the tube is contracted in the middle,

that is to say, if — / is the absolute value of the quantity, E G, the
greatest extension of the tube in proximity to the middle will be
about '/so of the contraction, E G, and therefore very small. If the tube
were extended in the middle, that is to say, if — / were negative, then
the greatest contraction in proximity to the middle would be about '/a

of the extension taking place there.

Finis.

Note.—In a future Part we hope to make a few remarks upon the not
unimportant bearings that this investigation of Herr Scheffler's presents
with respect to the construction of guns, the choice between breech and
muzzle loaders, &c, and also with respect to the resistance of cylindrical

boiler tubes and flues. It is obvious, with regard to the latter, that
these investigations point to some considerable limitations of the views
too hastily adopted in this country as to the theory of resistance of such
tubes to collapse from external pressure, enunciated by Mr Fairbairn.—
Ed.

THE SUBSTITUTION OF PAPER FOR THE PATTERN CARDS
OF JACQUARD LOOMS.

Various attempts have been made, from time to time, to substitute an
inexpensive and light punched paper in the form of a web, for the heavy,
cumbrous, and costly cards ordinarily employed in Jacquard looms, but
without any practical success, until Mons. Jean Baptiste Acklin, a
French engineer, directed his attention to this subject. This inventor
has at length solved the problem in a most satisfactory manner, and
several Jacquard looms on M. Acklin's system are now at work in and
near Paris with excellent results. In the first place, a saving of 80 per
cent, in the cost of pasteboard is effected ; the tedious operation of lacing
is entirely dispensed with ; all incidental expenses incurred in the
transport, preservation, and warehousing of bulky and heavy paste-
board cards are saved. No basket or receptacle is required in the loom for

the reception of the cards, hence an economy of space and free access of

light (a most important consideration in fancy weaving), is obtained by
the absence of cards. The work is more regular, the "backing off"
more certain and more accurately performed, and the weaver's time and
labour economised, whilst the rapid working of looms driven by steam
or water power is greatly facilitated.

The improved apparatus whereby any existing Jacquard may be
worked by punched paper in lieu of the ordinary cards, is both simple
and compact, and is attached to the loom by a few screws. As the
only alteration required in the Jacquard is the removal of the card
cylinder, and the substitution of a fresh cylinder adapted for carrying
the paper, any loom may be readily changed from the old to the new
system, or vice versa, should a particular pattern, already obtained in

cards, be required to be mounted. The invention is so important that
we think it desirable to lay its details before our readers.

Figs. 1 and 2 of the annexed engravings represent perspective views
of a Jacquard loom fitted up with Mons. Acklin's improvements

; and
fig. 3 is a sectional elevation showing the leading features of his
apparatus, with all unnecessary details omitted to avoid complexity.
a represents one of the uprights of an ordinary Jacquard loom, e the
needle hoard, and c the ordinary Jacquard needles. D is one of the
side plates of the apparatus in cast iron, and e a bearing for the sliding

piece, P. G is a guiding lug cast on the side plate, d, within which
works a vertical slider, h. The inclined edge, i, of this slider produces
the forward motion of the needles, the raising of the hooks, &c. The
horizontal slide, p, carries the set of horizontal parallel bars, k, which
push forward the " hitting rods," l, and which rods impel the Jacquard
needles. To the slide, f, is also fitted a perforated plate, m, which
brings back the " hitting rods " to their original position again. N is a
trundle wheel for regulating the passage of the web of punched pattern
paper, o. This paper passes between, and is guided by the two per-

forated plates, p, r\ the under plate, p, over which the paper slides,

being connected with and supported by the shaft, q 1
, of the paper

cylinder or wheel, q. This shaft is capable of adjustment vertically, by
means of a wedge underneath its bearings, k is a stationary perforated
plate for guiding the striking ends of the ''hitting rods," which have
enlarged heads formed upon them for the purpose of more certainly

striking the ends of the Jacquard needles, and bringing the Jacquard
into action, the ends of the "hitting rods" acting upon the needles in

the same manner as the ordinary Jacquard cylinder, s is a perforated

plate for guiding the lower ends of the vertioal needles, T, of the supple-

mentary apparatus, each needle having an eye formed in it through which
a "hitting rod" passes, and consequently the positions of these rods are

controlled by the elevation or depression of the needles, t, u is a
second perforated plate, through which the upper ends of the needles, t,

are passed, and then bent over, so as to be capable of being elevated or

lifted by raising the plate, c. The driving bars, k, are contained in a
frame, v, and are separated by intervening spaces, as shown, through
which spaces the ends of the "hitting rods " slide when not held up by
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their corresponding needles, t, that is to say, when those needles meet

with perforations in the pattern paper beneath. When not in action, the

ends of the " hitting rods " are supported by small boards or ledges, w,

attached to the driving bars, k. The entire apparatus is attached to the

loom bv screws passing through the lugs, x, and entering the uprights, A.

The trundle wheel, which gives motion to the pattern paper, is rotated

strengthened parts are punched the holes for the cogs or teeth of the

spring chains, Y, to enter.

The action of this apparatus is as follows:—The apparatus being

fitted to a Jacquard machine, and the whole machine at rest without

any paper in it, in that position the whole of the " hitting rods " will be

in their lowest position, their ends resting between the driving bars, k.

Fig. I.

step by step at each stroke, by an arrangement of catch levers or palls,

which are so disposed as to hold the wheel perfectly steady between
each stroke. The paper is engaged with and propelled along by
a spring chain, Y, shown in the detail, fig. 4, having cogs or teeth upon
it, which pass through corresponding holes made in the edges of the

paper, and enter holes in the carrying wheels, q. In order to prevent

the paper from being worn by friction as it passe3 between the guiding

plates, p, p 1
, a second spring chain, z, having perforations made therein

corresponding to the cogs or teeth in the chain, y, and to the perfora-

tions in the paper and wheel, q, is interposed between the paper and the

lower guiding plate, p, consequently as the paper travels forward it is

nipped between the two spring chains, and its surface is therefore pre-

vented from being rubbed. Three pairs of these spring chains are

employed across the width of the paper, viz., one pair at each edge of

the paper, and another in the middle ; and corresponding to these there

are three wheels on the cylinder shaft, the paper being supported at

three points only in its width by the three wheels, although the guiding

plates, p, p', extend across the full width of the paper. Those parts of

the paper which are engaged with the spring chains, and whicli rest

upon the carrying wheels, are strengthened by having an extra thick-

ness of paper, or a piece of tape cemented thereon, and in these
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When the pattern paper is introduced, a certain number of the holes in

the paper, according to the pattern, will give passage to as many of the

vertical needles, t, of the apparatus, and the corresponding "hitting

rods " will remain in the same position as before, namely between the

bars, k. In those parts, however, of the paper where there are no holes,

the corresponding needles, t, will be held up, and their corresponding
" hitting rods " will be brought on a level with the edges of the bars, k.

When these bars are moved forward they will push the elevated

"hitting rods," which will stiike against the ends of the Jacquard

needles, c, and throw the corresponding hooks out of range of the

"lifters," leaving those hooks which correspond to the now elevated

"hitting rods" free to be acted upon by the lifter when it rises. The

various movements and their order may be thus summed up:—By
depressing the treadle of the loom, 1st, the lifter catches the hooks of

the Jacquard machine ; 2nd, the bars, k, recede together with the

" hitting rods " and Jacquard needles ; 3rd, the "hitting rods" are all

raised, and the needles, t, of the apparatus withdrawn from the paper

;

4th, the paper is moved forward—the. remaining motion of the treadle

completes the opening of the shed. On releasing the treadle, or letting

down the lifter, 1st, the shed is partly closed; 2nd, the catch levers or

hooks move back under the pins of the trundle wheel, which moves
2 L
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the paper; 3rd, the "hitting rods" are brought down, and some of the

needles, t, rest upon the parts of the paper which are not perforated

—

the corresponding "hitting rods" to those needles are thereby brought

plished in two different ways, either by causing the pattern, drawn
on properly prepared Bristol board or card paper, to pass over the
finger board, or by connecting the levers which actuate the punches

opposite to the bars, k
; 4th, the bars, k, move forward and impel those

of the " lwtting rods " which coincide with the edges of the bars, the

remainder being left stationary.

Fig. 3.

The punching of the paper is effected by a special apparatus,

also invented by M. Acklin. It is provided with a set of keys form-

ing a finger board, the depression of each key punching a hole in

the paper. The reading and punching of a pattern may be accom-

to the sample placed in the other side of the ordinary reading box, in
which case the punching is performed in the usual manner. But the
continuity of the paper has induced the inventor to apply to this
machine some of the

pieces of mechanism of Fig. 4.

the Weaving apparatus, ^rtflrnrnmrrftrr.nmrpnor.r-nnnfi,.

namely the spring

chains for leading or

carrying forward the

paper. In what are

known as revolving or

accelerated rendings,

however, corresponding

to the different numbers
of Jaequard needles,

the spring chains should

be replaced by toothed
leading wheels, situate

in front of and behind
the punches, which
wheels gear into the

holes punched in the

strengthened edges of the paper. These wheels are capable of

adjustment to suit various widths of paper. The machine for punching

the holes in the edges of the paper is similar to the present one, except-

ing that the punches are placed on the sides, and several of them are

situate in front of each other, and actuated simultaneously by a single

lever.

A NEW SURVEYING
small instrument, to which

INSTRUMENT.
A vekv small instrument, to which the inventors, MM. Dupuis,

Rabouin O'Sullivan, and G. A. Leroyer, of Paris, have given the very

long name of " Niveau- Graphometre-JEguerre," has been recently

brought to our notice ; and as it undoubtedly possesses the advantage

of being both cheap and compact (being easily carried in the pocket),

we have pleasure in introducing it to the notice of our readers.

This little instrument, as its name implies, is of a compound nature,

being applicable to the taking of levels, measuring distances, and

measuring angles, either vertically or horizontally ; in fact it contains
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within itself the properties of the expensive and cumbrous Theodolite, or

of the separate instruments at present in use for effecting the several

operations alluded to. These instruments, it is well-known, are not

only costly, but are heavy and easily deranged by accidents in the

field; and if the compact little contrivance before us (the annexed

figures are all drawn to a scale of exactly one-half the real size) merits

the high encomiums which have been passed upon it by many scientific

men in France, it will be a boon to the civil and military engineer.

Fig. I of the engravings is a front elevation of the improved instru-

ment when closed and out of use. Fig. 2 is the same view when open

and readv to be fixed horizontally upon a staff to be used in the taking

of angles. Fig. 3 is a view at right angles to fig. 2 ;
and fig. 4 is a

detail of the suspending hook and ball joint, as used for taking levels.

A is a circle divided into 360°. b is a bar provided with two ordinary

hair sights, c, c, and to the centre of which bar the circle, a, is secured,

Fig l.

the divisions of the circle radiating from a point in the central axis of

the bar, b. The sights, c, c, are hinged to each end of the bar, b, upon
which they fold when the instrument is closed, so as to lie flush there-

with. D is an adjustable bar also provided with hair sights, e, e,

hinged at each extremity thereof. This bar turns upon a centre
coinciding with the centre of the circle, a, and is rather shorter than
the distance between the two sights, c, o, on the fixed bar, b, The
sights, e, of the bar, d, are so hinged as to fold under that bar, so that
when it is placed in a position parallel with the bar, b, as shown in

fig. 1, the four sights, c, c, e, e, being folded in their places, will be
completely covered and protected. In figs. 2 and 3, where the bar, d,

is placed at right angles to the bar, b, the four sights are represented

a3 elevated, f, p, are circular openings in the bar, d, for the purpose of

enabling the two portions of the central adjusting line on the two
sectors, G, g 1

, fast on the bar, d, to be easily seen. The first sector, g,

i3 provided with a vernier to facilitate the correct reading of the
divisions on the circle, a ; whilst the second sector serves to facilitate

the exact adjustment of the bar, d, to any desired angle on the divided

circle, h is a screwed boss fitted on to the back of the instrument, the

axis of which coincides exactly with the centre of the circle. It is

screwed into a socket forming part of a ball joint, which serves to

support the instrument horizontally upon a staff when required for

measuring or laying out horizontal angles, as in the use of the circum-

ferenter and cross staff. I is a set screw for fixing the bar, d, when it

is required to use the instrument as a cross, that is to say, when the

bar, n, is to be kept immoveably upon the 90° and 270" of the circle,

j is a swivel ring attached to one end of the bar, b, and serving to sus-

pend the instrument vertically, as shown in figs. 2 and 3, when it is

desired to use it as a level. In this case the ring is passed over the
hooked end of an arm, j

1
, the opposite end of which is screwed into the

socket in the ball joint, as shown in fig. 4. k is an adjusting screw,

Fig. 2.

by means of which the position of the ring, j, may be adjusted laterally

so as to insure a perfectly vertical position of the apparatus when sus-

pended, l is a plummet screwed on to the end of the bar, b, opposite
to the ring, j, to keep the apparatus perpendicular or plumb.

In using this apparatus as a surveyor's cross staff, the adjusting line

of the moveable bar is brought over the 90° and 270° marked on the

circle, a, and there

fixed by the set Fig. i.

screw, i. In lieu of

supporting the in-

strument upon three

legs, a single staff !

may be used in-

serted firmly into

the ground, upon
the upper end of

which fits a socket

made for that pur-

pose in the ball

joint piece. In
measuring angles

the moveable bar, n,

of course is released

so as to be free to be turned in any direction required when the angle

may be read off, by the aid of the vernier and divisions in the circle.

"When using the instrument for taking altitudes and measuring



236 THE PRACTICAL MECHANIC'S JOURNAL. December ), 1864

vertical angles, it is to be held in the hand suspended freely in a perpen-

dicular manner from the ring, j, the sights, e, e, only on the moveable
bar being then employed. In levelling it wilt be found more convenient

to suspend the instrument in a perfectly vertical direction by hanging
the ring j, to the hook shown in fig. 4, secured to the ball joint piece.

The moveable bar, d, is then to be accurately adjusted upon the circle

so as to bring the adjusting line exactly coincident with the 90° and
270° marked on the circle, in which position the hair sights, e, e,

will be in a perfectly horizontal direction, and may he viewed
through as in taking levels with the ordinary level. In order to

test the correct horizontal position of the sights, the instrument should

be reversed by turning it on the ring, j, which works on a swivel for

that purpose, after making an observation, and then making a second
observation, when, if the hair does not intersect the level staff at the

same point in both observations, the level may be adjusted or caused to

hang in a perfectly perpendicular direction by means of the adjusting

screw, k, which alters the point of suspension by moving the ring, j, in

a lateral direction, as required, along the end of the fixed bar, b.

As a mere measurer of horizontal angles we see no objections to this

instrument, but we fear that its use as a level will be attended with

many practical difficulties. For example, in a moderate breeze it would
be impossible to keep the suspended instrument sufficiently steady to

make a careful observation, whilst the absence of the telescope will

materially diminish the range of such observations, and involve a con-

siderable loss of time by multiplying the number of observations over a

given length of ground.

ARTILLERY EXPERIMENTS AT PORTSMOUTH.

In a recent number of the Times it is stated that the arrival of

some cartridges on board Her Majesty's ship Excellent at Ports-

mouth, which have been allered and adapted to the Whitworth rear-

vent gun at the Portsmouth issuing magazine, enabled the Special

Committee to commence their third day's experimental firing with the

70-pounder Whitworth and Armstrong rifled naval guns. The day's

woik was, however, prematurely cut short soon after noon by the

choking of the rear- vent of the Whitworth gun after having fired its

58th round; and as it was absolutely necessary to discover the exact

cause the vent had to be unscrewed and removed from the breech of the

gun for examination by the committee. This operation, an entirely

new feature, and one of no small importance in relation to guns on board

ship, as giving means of immediate remedy, was successfully carried

out, and the vent, on examination, was found to be simply "fouled,"

but uninjured in any of its metal parts. The introduction of this rear-

vent in a gun under trial has been a bold measure on the part of Mr
Whitworth, for certain difficulties must be expected to be met with in

the introduction of any new idea, however sound 6uch idea may
be in reality, and one of these small difficulties Mr Whitworth met
with in the fouling of his newly-introduced rear-vent piece. The
temporary choking of the vent, however, cannot affect the gun's merits,

as the fault simply lay in the form and position of the vent, and the

disuse of a cleansing wire, as used in the other guns, after each
discbarge of the gun. The vent lies on a line with the cartridge,

in lieu of being at right angles as with other guns, and the open-

ing for the fuse lies inside the breech-ring. By this arrange-

ment Mr Whitworth, with the aid of a paper tube leading from
the base to the centre of the cartridge, fires his column of powder
charge in the centre, or rather just aft of the centre, and thus burns

the whole of his powder, and with no damage to his gun, as would
be with the ordinary vent, but at the same time the greater amount of

the force created is expended in the rear of the chamber and on the

inner face of the vent. This vent is simply a hollow cone, with the

base next the powder cartridge, and the fine point of its apex at the

fuse end, and the result of every explosion of a cartridge in the chamber
of the gun deposits a greater or less amount of foul coating upon the

inside of the conical vent, as it would upon the interior of an ordinary

vent, the amount differing in its nature according to the state of

the atmosphere. Now Mr Whitworth has directed, until recently,

very wrongly for his own interest many people think, that his gun
throughout any day's firing should not have the vent cleared by
the wire, as is done with the other guns, his own cartridges requir-

ing no pricking with the priming wire, as with the ordinary

cartridge, or, in fact, all other cartridges. To this error of judgment,

in not keeping his gun's vent free by an occasional passing through

of the wire, may be attributed fairly and honestly its partial dis-

ablement ; but the lesson will no doubt be of value to Mr Whit-
worth, as the remedy apparently lies in his own hands. In the

partial or total disablement of any of the guns, Armstrong or Whit-
worth, throughout this trial it is imperatively necessary that the truth,

in its strictest sense, gathered from the facts as they occur, should only

be given to the public, in order that the present "story of the guns"
may be rendered as intelligible and incontrovertible in its sense and
truthfulness as may be possible.

The firing, so far as it was proceeded with, was carried out with the
following results :

—

INDEPENDENT FIRING.

Range, 2000 yards.—Charge of powder, 101b.

Whitworth gun; 20 rounds fired ; time, 14 min. 15 sec.

QUICK FIRING.
Number of Time.

Description of Gun. Rounds m. s.

Whitworth (10lb charge) 20 12
Armstrong Shunt (10lb charge) ... 20 10 5
Armstrong Wedge (91b charge) ... 20 7 17

Whitworth (101b charge) IS fired ... 8 57

Time in this instance taken from the misfire of the 19th round, when
the vent became choked.
The difference in the time of firing their 20 rounds by the three guns

is at present really of no moment ; but it is astonishing to find, by a
comparison of returns, what an extraordinary increase has been attained
in rapidity of fire by these 70-pounder guns on board Her Majesty's
ship Excellent over that attained by the same guns at Shoeburyness.
Seamen are certainly generally smarter at guns than artillerymen, and
it would only be repeating the general opinion among artillery officers

if we say that the seamen of Her Majesty's ship Excellent are the
smartest gunners in the world.

The examination of the Whitworth vent on its removal from the gun
at the close of the day's firing proved the correctness of Mr Whitworth's
hypothesis, the vent at the platinum end being found partially closed
by evident contact with the uncovered iron bolt on the sponge head.
Some burnt remains of the cartridge flannel were also found in the
chamber, the gun in this latter particular meeting with a species of
fouling common to all.

The following day the 70-pouuders entered upon their second stage
of trial at Portsmouth with direct shell firing at the Alfred target ship
to test percussion fuses against a wooden ship. The Alfred is an old
armour-plate target ship, with her broken armour removed from her
sides, and then planked over externally, and her ports filled in with 4in. fir

planking. She lay moored in Porchester Creek, with her port broadside
presented to the Stork gunboat, which was moored 700 yards distant,

with the three 70-pounders on her deck, mounted on pivotted slide

carriages. The special committee, with Captain A. C. Ray, C.B., took
up their quarters on board the Erebus, floating battery, which was
lying at the bend of Porchester Creek, and about 400 yards distant from
the Alfred, the latter vessel being stem on to the view of the committee
from the deck of the Erebus, and thus affording a capital position on the
battery's deck to view the effects of the shells as they were fired at the
target ship. The Whitworth shells contained a bursting charge of 2J
lb., and were fired with a 101b. charge. The Armstrong shunt gun shell

contained a bursting charge of 4^1^, and was also fired with a 101b.

charge. The Armstrong wedge gun shell contained a bursting charge
of 4Jlb., and was fired with a 91b. chaige. The first shell was fired

from the shunt gun, went over the ship without exploding, and was
afterwards brought back by a fisherman, who had recovered it in a field

on the north shore of the harbour, about 4000 yards from where it was
fired from. The second shell was from the Whitworth gun, and also
went over the ship. The third, from the wedge gun, burst in the ship.

The fourth, from the Whitworth, burst in the ship. The fifth, from the
shunt, burst permaturely between the gun and the ship, and the sixth
from the same gun did the same. The seventh, from the shunt, went
over the ship, its first graze being about 400 yards beyond the target
ship. The eighth, ninth, and tenth shells, all from the shunt, all burst
close to the muzzle or in the gun. Nos. 11, 12, 13, 14, and 15, were
fired from the Whitworth gun, and all hurst in the ship. Nos. 16, 17,

18, 19, and 20, were fired from the wedge gun, and all burst in the ship.

A visit to the ship at this stage of the proceedings disclosed the fact to

the committee, that the damage inflicted upon the interior of the ship
by the respective shells might be approximately proportioned according
to the amount of their bursting charge, but it was impossible to diaw
any very exact and reliable comparisons. The decks of the ship were
covered with splinters, sufficient in quantity to have wounded or killed

every man who might have been stationed upon them had the ship
been in action, but the ship was nowhere on fire, nor was she, as yet, at

all seriously damaged externally.

The firing was resumed with the 24th shell from the shunt gun,
which burst on the off gunwale of the ship and inside. Four more
followed from the same gun, three of which burst in the ship, and one
burst on passing through the ship. The Whitworth gun next took up
the firing with five shells, making the total number up to 30. Four of
these burst in the ship, but one (No. 29) went over, and burst some 300
yards beyond. The wedge gun followed with six shells, making the
total number fired at the ship for the day 36. Four of these burst inside

the ship, one burst on striking, and one passed through the ship and
buried itself in the mud in the distance without bursting. This con-
cluded the firing.

As to the general results, they may be very briefly summed up in the
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words before made use of—the damage may be fairly apportioned to

each shell according to its bursting charge. Beams were split up and
broken and hurled over the target ship's deck, with ugly jagged pieces

of broken shells, strips of planking, and cartloads of wooden splinters,

but the ship was not set fire to. to far for the inside of the ship. With
regard to her outside, a neatly cut hole plainly told where the shell had
entered the ship, but the damage, with one exception, did not extend
beyond the spot struck. The exception referred to is a most remarkable
one, and will afford most valuable data for the guidance of the Lords of

the Admiralty in their intended application of chain cable armour to the

broadsides of our wooden ships in the wake of their engines and boilers.

The shell broke the cable clean iu two, and exploding by the force of

impact and resistance to its flight, drove iu the ship's planking and
timber, doing more damage, in fact, to the ship's side externally, than
all the other shells put together. Here was clear proof that the sure

means to insure damage to a wooden ship's side from rifled shell was
simply to hang chain cables over her side for so-called protection. The
chain thus struck was one of three cables with which the ship was slung
vertically, as is usual with all target vessels.

The premature bursting of the shells from the shunt gun is something
remarkable, the wedge gun being fired with the same description of fuse.

It has been said that this bursting of shells prematurely from this gun
is entirely owing to the "nip" the shell is believed to receive just as
it leaves the muzzle of the gun, but this we believe to be an error, and
the bursting of the shunt shells yesterday can only be ascribed to some
fault in the fuse, which may, perhaps, before the next day's firing with
shell, be discovered and remedied. It is also but just to say that the
fuses themselves were experimental. No misfires occurred with the

Whitworth gun yesterday, the additional precaution having been taken
to prick each cartridge before firing. Yesterday was only the first stage
of the " direct " shell firing, and it will be resumed probably on Tues-
day next, and brought to a conclusion with shells fired en ricocliel. On
Monday next the 70-pouuders will be tested outside Portsmouth harbour,

on their present pivotted slides, in " independent " and quick firing.

METHOD OF CASTING INGOTS FROM METAL PREPARED
BY THE " BESSEMER PROCESS."

(Illustrated by Plate 319. )

In a previous volume * we described a new construction of ingot

moulds, the invention of Messrs Petin and Gaudet, the celebrated

French iron masters, in which the chief feature of novelty consisted in

connecting several moulds by channels at the bottom, so that the metal

when poured into one of such moulds would pass into the rest, rising

therein steadily from the bottom upwards, without that agitation or

gurgetation of the metal which is attendant upon the ordinary mode of

filling the moulds by pouring the metal directly into them from the top,

and which frequently produces a spongyness of the ingot by reason of

the admixture with the metal of atmospheric air during the operation of

casting. The system of casting which we illustrate by our plate

engraving this month, is a further and more perfect carrying out of

a smilar idea. It is the invention of Mr WTm. Weild, an engineer, of

Manchester, and well merits the notice of our readers.

According to Mr Weild's system, a horizontal flue is formed in a

circle, segment of a circle, or in a straight line, and this flue is covered

with a slab of metal, having an even upper surface, in which a con-

tinuous groove, or a series of radial grooves is formed, and upon this

metal slab another slab is laid so as to be closely jointed with the slab

below. Through the upper slab a number of holes are formed, and an
ingot mould is placed over each hole, so that by this arrangement all

the iDgot moulds are brought into communication with the groove or

grooves, and thus with each other. The ingot moulds may be arranged
iu a circle upon a metal slab, or upon a series of metal slabs, with one
mould or "gateway" in the centre, gates being formed in the lower
metal slab radiating from the centre mould or " gateway " to each of

the moulds surrounding it. The upper slab having the holes through
it by which the metal rises into the mould, may be brushed with burnt-

fire clay so that the metal will be effectively protected against " chill
"

in passing through the small orifices into the mould.
When the molten metal is to be cast, the vessel containing it is

brought over one of the ingot moulds (say the middle one), and close to

its orifice, material being applied, if desired, to exclude air. The valve
is then opened, and the metal passes down the ingot mould, then along
the grooves formed in the slab above the flue, and thence it rises

simultaneously, and without agitation, into all the ingot moulds till

they are filled. Immediately after the moulds are filled, the upper slab

* Vol. VI II., page ISO.
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is slightly turned or slid on one side, so that the communications
between the holes passing through the upper slab and the "gateway"
are cut, thus the metal is separated whilst in a fluid state ; and
as the hole through which the metal passes into the mould is coned
with the larger end towards the mould, it readily withdraws from the
upper slab when the metal has cooled. In place of separating the
metal between the "gateway" and the mould whilst in a molten state,

it may be allowed to cool and the ingot may be broken away from
those parts of the metal in the " gateway." When the metal in the
holes in the upper slab and in the " gateways " is removed, the slab is

replaced over the " gateways," those parts to come in contact with the
molten metal being previously coated with lamp-black, clay, or char-
coal, in the usual manner, when they are ready for the casting of
another set of ingots. The flue under the grooved metal slab, or under
the slab in which the " gateways " are formed, is heated by any con-
venient means, for example, by means of the waste heat from the
furnaces for the purpose of heating the slabs and preventing the molten
metal from being chilled in its passage to the ingot moulds.

Fig. 1 (plate 319) is a sectional elevation ; and fig. 2 a plan view
showing a series of six ingot moulds placed round a central ingot
mould, and the lower ends of all the ingot moulds communicating with
the central mould by passages or gateways radiating from it. A repre-

sents the ground line, b a flue heated by the products of combustion
from the waste heat of the furnaces, or from a special furnace, c is a
base plate or slab, forming the top of the flue ; and in its upper surface
a central, conical cavity is formed, having six radiating branches form-
ing "gateways; " these gateways are tapered towards the bottom, so
that the metal left in them after each casting may be easity withdrawn.
The lower slab, c, is covered by another slab, d, which is kept central

by a rim, e, round the lower slab, c. The upper slab, d, fits close to
the lower one, and covers the " gateways," so as to make them close

channels open at each end, the outside end of each channel or gateway
communicating by means of a hole, 6, in the slab, with the ingot
mould, h, placed above, and the inside end of each channel communi-
cating by a hole, i, in the slab, with the central ingot mould, h 1

. The
edge of the upper slab, d, is toothed to a short extent, and is made to

gear with a worm, k, carried in bearings attached to or formed upon the

lower slab, o. This worm can be rotated either way, by means of a
handle, l, to which a reversible pawl is jointed so as to act upon a
toothed wheel, m, fixed on the axis of the worm shaft. By giving
rotatory motion to the upper slab, d, by means of the worm, k, the
communication between the radiating " gatewa3'S," p, and the ingot

moulds, H, can be readily cut off. The central ingot mould is made
higher than those surrounding it, so as to give sufficient "head" of

molten metal to overcome the resistance to the passage of the molten
metal through the " gateways." When the casting operation is to be
performed, the " gateways " and ingot moulds are coated with clay wash
in the usual manner, the upper slab, d, is adjusted over the " gateways,"
F, and the ingot moulds, h, are fixed in their places, and assuming that

the slabs and ingot moulds are sufficiently heated, the molten metal is

brought by the vessel, N, with a valve in it, over the central ingot
mould, as shown in fig. 1. The metal is allowed to descend into this

mould, when it passes through the bottom along the "gateways," f,

and simultaneously rises in all the ingot moulds. When the outside

moulds are filled, the upper slab, D, is moved by means of the worm, k,

and this simultaneously cuts or separates the molten metal in the out-

side holes, o, in the slab, from their gateways in the lower slab, so that

when cooled the ingot and its mould can be readily removed, as the

metal passing through the slab, d, will easily withdraw, being coned
with the larger end towards the ingot. The central ingot is broken
away after it has cooled a little, after which the upper slab is lifted by a
crane, and the metal in the gateway is removed ; the gateways receive

another wash of clay, the upper slab is replaced and adjusted, and
another series of ingots is cast.

RECENT PATENTS.

IMPROVEMENTS IN FEEDING STEAM GENERATORS.

Ernest Ultsse Parod, Paris.—Patent dated April 2, 1861.

This invention consists in the employment of a jet of water under pres-

sure, in such a manner as to induce, along with the jet, a current of gas

or steam, thereby effecting the condensation of the escape steam of

steam engines, and the production of a vacuum ; whilst, at the same
time as the jet of water which serves to induce the current of gas or

steam produces a high velocity and considerable momentum, it is pro-

posed to utilise its momentum by causing it, in company with the con-

densed steam, to penetrate into the steam generator, thus producing a

novel system of feeding steam generators. The pressure or force of the

2 M
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jet should be such that its momentum will be greater than that of an
equal sized jet issuing from the boiler under the steam pressure therein,

It will thus be seen that this invention embraces two distinct ideas

which may be carried out and utilised together or separately :

—

Firstly,—
the condensation of the waste steam of steam engines by the lateral in-

duction of such steam, produced by a jet of water under pressure ; and
secondly,—the forcing of this same jet of water, with the condensed
steam, into the boiler or generator. According to one mode of practi-

cally carrying out this invention, it is proposed to force water by means
of a pump or otherwise into a strong closed air vessel or receiver pro-

vided with a thermometer to show the water pressure, and a water-level

gauge. The object of this invention is to ensure, as nearly as possible,

a regular force of jet by the pressure of the air in the upper part of the

receiver; but it is not indispensable where a steady pressure is available

from any other source. A cock is provided for the discharge of air or

water from the vessel or receiver when requisite. From the lower part

of the receiver a pipe branches off provided with a stop-cock or valve,

which enables the working of the apparatus to be arrested at pleasure

by closing the same. This pipe contains or leads to a jet nozzle, which
may be more or less opened or closed by an adjustable valve or plug,

worked by a screw spindle passing through a stuffing box. The jet, as

it issues from the nozzle, is directed forward into a contracted portion of

the pipe ; and between the jet nozzle and this contracted part a branch
pipe communicates, leading to the exhaust or waste steam pipe of a
steam engine, or to any vessel or chamber in which a vacuum or par-

tial vacuum is required to be produced. The steam will be induced or

carried along by the action of the water jet, and will be condensed by
contact therewith, and carried forward in the form of water of conden-
sation, along with the jet, back into the boiler, if it be required to feed

a steam boiler, or allowed to escape simply, if condensation or the pro-

duction of a vacuum alone be desired, for which purpose the pipe which
receives the jet after passing through the contracted part maybe pro-

vided with a lateral branch having a discharge stop-cock or tap, and
another branch leading direct into the steam boiler; a small valve
opening inwards towards the boiler being fitted into this branch of the
pipe to prevent the escape of the water from the boiler when the jet is

not turned on.

Fig. 1 of the annexed engravings represents a vertical section of one

Fig. I.

form of the improved apparatus. Water is forced into the air vessel, A,

through the aperture, b, by means of any suitable pump, or by the alo-

of natural or artificial pressure, c is a retaining valve fitted inside the
passage or pipe, x>, which leads from the interior of the air vessel, the
spring of this valve being sufficiently powerful to prevent the valve
from opening until the desired pressure is obtained in the vessel. The
air which is confined and compressed in the upper part, e, of the vessel
serves as a pressure regulator, p is a stop-valve for starting and stop-

ping the working of the apparatus. A pressure gauge should be fitted

! to the vessel, A, in order to sh >w the degree of pressure therein ; and a
! water gauge should also be provided, to indicate the level of the water in
! such vessel. The water which escapes by the valve, c, passes through
one or more nozzles, a, of any suitable form, and flows into and through

!
the funnel-shaped opening, h, the orifice of which should have the same
form in transverse section as that of the jet nozzle, o, but rather larger.

The powerful jet of water thus obtained will draw along with it the

I

steam which arrives by the escape or eduction pipe, I, of a steam engine,
and will carry it downwards to the bar of the funnel mouth, where the
steam will become intimately mixed with the water on passing through
the contracted orifice, k, which, as before stated, is slightly larger than

|

that of the jet nozzle. Beneath the orifice, k it., a conical pipe, l, may
be made to communicate with the inlet valve box, m, of a suction and force

pump, n, of any suitable construction, which is shown in transverse sec-

tion in fig. 1. This pump (of a capacity greater than the volume of
water discharged, during one stroke of the piston, by the jet, under the
pressure of the air vessel) will exert a powerful sucking action, which
will augment the motive power of the jet, and, at the same time, will

prevent any choking action which might occur at the bar of the funnel
mouth. So soon as the piston of this pump has completed its suction
stroke, it will, on its return stroke, force the water and condensed steam
(previously drawn in through the clack, o), through the lower clack, p,

and pipe, q, into the boiler, or into a re-ervoir or tank, according to the
level of the water in the boiler. For this purpose a cock, r, is fitted on
to the pipe, Q, leading from the force pump to the boiler, which cock,

when open, allows the water and condensed steam to be discharged into

a tank or reservoir. In this case the retaining valve, s, in the boiler is

closed by the pressure of the steam therein, and the whole of the water
discharged by the pump flows on to the tank, when it is again drawn
up by the force pump connected at b to the air vessel, and made to

pass again through the apparatus, as before detailed, to be re-discharged
into the tank, or directed into the boiler, as the case may be. When it

is necessary to feed the boiler, the cock, R, is to be closed, and the jet

of water and condensed steam will then be directed into the boiler,

opening the valve, s, in its passage. Although the use of a suction and
force pump situate between the jet nozzle or nozzles and the boiler

is referred to, yet this pump is not absolutely necessary to the working
of the apparatus, as the jet may, if preferred, be directed at once into

the boiler or tank without the introduction of the suction and force

pump or other equivalent, it being simply necessary to impart sufficient

force to the jet or jets to overcome the pressure in the boiler, for which
purpose an excess of pressure in the air vessel, A, should be constantly

maintained. When the feed is supplied to the boiler direct, an inter-

mediate pipe, q', may be emploj-ed similar to that shown in fig. 2, which
is provided with an ordinary cock and a retain-

ing valve, or with a three-way cock, u1 , as

shown in the drawing, with or without the re-

taining valve fitted in the branch pipe leading
to the boiler. Fig. 3 is a sectional view of a

slightly modified ai rangement of apparatus
constructed on precisely the same principles

as that shown in fig. 1, but having a tubular

jet, so as to utilise both the interior and exterior

of the jet iu inducing and condensing the

escape steam. According to this modification,

the steam arrives simultaneously by the pipes,

1

1

1
; and the lid or cover, T, of the chamber, u,

has an internal tubular projection or nozzle, v,

formed thereon, corresponding with the straight

portion of the pipe, i; such internal projecting

nozzle entering the jet nozzle, o, and termin-

ating flush therewith at its lower extremity,

as shown. An annular space is left between
the exterior of the projecting nozzle, v, and
the interior of the jet nozzle, o, through which annular space or opening
flows, in the form of a tubular hollow jet, the water which is forced from
the reservoir or air vessel through the pipe, D. This tubular jet, directed

towards the bottom of the funnel mouth, h, passes between the sides

thereof and the internal surface of the cone, w, the axis of which coin-

cides exactly with that of the jet pipes above. In the under side of the

sole plate, x, of this cone is fixed the pipe, l, which may either

lead to the valve box of a suction and force pump, as described and
illustrated at fig. 1, or may pass direct to the boiler without the in-

tervention of the pump. The steam which enters by the pipe, i1 , is

carried along by the friction of the inner sides of the jet against the in-

clined surface of the cone, w, as far as the bottom of the funnel mouth
;
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whilst the steam -which arrives hy the pipe, i, round the exterior of the

jet, is carried along by the friction of the internal portion of the jet

against the inner sides of the funnel mouth, h ; the whole operating

exactly in the manner before described. The temperature of the

injection -water is not of any great moment, since the water operates

principally by its inductive action, and possesses the property of con-

densing steam up to a temperature of 212° Fahrenheit ; but it will be

advisable not to use water having a temperature higher than from 170°

to 180° Fahrenheit, in order that there may be no necessity for impart-

ing an excessive velocity to the jet, which would involve the use of

inconveniently large pumps for supplying the air vessel. It is obvious

that the form of the apparatus may be modified, and that any number
ofjets may be applied to one boiler ; that the condensing and feeding

properties of the apparatus may be applied to various purposes and in

different ways, whether the liquid jet traverse the steam to be con-

densed or envelope it, or be employed in a tubular form, so as to admit
of the steam entering the interior of the jet and surrouuding the exte-

rior thereof at the same time, or is mingled or intimately mixed with
the steam in any other manner.

IMPROVEMENTS IN REAPING AND MOWING MACHINES.
David Hexbt Bareer, London.—Patent dated March, 22, 1864

This invention relates more particularly to the general construction,

arrangement, and combination of the various parts of mowing machines,

•which are also applicable as reaping machines when the proper reaping

appliances are attached thereto, and consists

—

Firstly,—Of an improved arrangement for sustaining the backward
pressure of the finger-bar, which is accomplished by the employment of

a finger bar rigidly attached to the main shoe, which extends backwards
between the driving wheels to the rear corner of the main framing,

where it is connected to a lug or bracket by mear.s of a swivel box, in

which box the rear end of the main shoe is free to rock or turn, and thus
allow the finger bar to adapt itself to the surface of the ground. The
box itself may be set at any desired height, for the purpose of raising

or depressing the points of the guards.

Secondly,—Of a peculiar arrangement for setting the finger bar for-

ward, to compensate for its backward deflection by usage. For this

purpose, an adjustable lateral brace rod is employed, attached at one
end to the fore part of the shoe, whilst its opposite end passes through
the side of the main framing, and is there tightened up by a nut, the

brace rod being at or about right angles with the shoe.

Thirdly,—In the employment of an arrangement for elevating either

or both ends of the finger bar, or for bringing it into an upright position

for transporting. This is effected through the agency of one single-

hand lever, in connection with a segmental rack, chain, and foot rack;
the two racks operating in combination with each other, or separately.

The object of the foot rack is to hold down the main shoe whilst the
point of the finger bar is elevated by the segmental rack and chain.

In combination with this apparatus, a spring bar is employed for hold-

ing the foot rack out of gear when not in use ; thus permitting the

finger bar to rise and fall freely according to the surface of the ground.
Fourthly,—Of an arrangement for elevating cr depressing the points

of the guards. According to this arrangement, two frames are em-
ployed, the upper or draught frame being hinged at its rear end to the
centre of the lower or main frame ; and to the main frame which carries

the cutting apparatus is fixed an upright or curved bar or standard,

which passes through a slot in the draught frame, and is connected
thereto by means of a pin passing through one or other of a series of

holes in the upright standard; thus allowing the front of the main
frame to be raised or lowered.

Fifthly,—Of an improved mode of connecting the end of the connect-
ing rod with the sickle, whereby the latter is prevented from binding
when thrown in any position. This connection is formed by having
two upright lugs on the end of the sickle, between which lugs is fitted

a block, held in its place by a pin or bolt, which allows the block to

turn freely between the lugs ; the pin or box forming an axis parallel

with the sickle. To this block is jointed the end of the connecting rod
by a horizontal bolt or pin at right angles with the bolt or pin above
referred to ; the whole forming a double horizontal hinged joint.

Sixthly,—In releasing the finger bar when raised, and depositing it

upon the ground, by the aid of the foot alone of the driver, which is to

be brought in contact with one end of a horizontal foot lever, acted
upon in the opposite direction by a spiral or other spring. This lever
serves as a detent, by engaging into the teeth of the segmental rack
before referred to, in which position it is maintained by the spring, but is

released when pressed against by the foot of the driver.

Seventhly,—Of an improved arrangement for working the clutch em-
ployed for throwing the cutting mechanism and driving gear out of
action when required. This arrangement consists of an upright hand-
lever, to which is attached a rod connected to a disc carrying a horizon-

tal cam surface, and working on a fixed centre. This cam surface

operates upon one end of a lever, the other end of which is forked to

engage with an ordinary sliding clutch box on the transverse driving
shaft above referred to, which is held in gear with a bevel wheel on the
driving shaft by the pressure of a spiral spring on the opposite end of
the clutch lever. On pushing forward the upright lever, the cam will
act upon the clutch lever, and draw the clutch out of gear with the
first wheel of the mechanism which drives the sickle. Or, in lieu of
this arrangement, both the pinions may be drawn out of gear from the
spur wheels in the supporting wheels of the machine

; and this may
be effected simultaneously on both pinions by sliding rods actuated
by a wedge or incline, moved by the upright hand lever above referred
to, the rods being also connected to clutch levers which embrace the
pinions.

Eighthly,—In attaching an adjustable plate to the track board, which
plate carries the separating handles, so that they may be raised or
lowered as required.

Ninthly,—In the employment of a supporting pin in the main shoe
to prevent the sickle from dropping down when the finger bar is in an
upright position.

Tenthly,—In the application and use in reaping and mowing ma-
chines of a peculiar clip piece for keeping the sickle in its proper posi-

tion. It is constructed with two lugs extending back to a shoulder on
the main shoe, to which it is firmly bolted.

The machine before described may be employed as a reaper by
adapting thereto the well-known reaping appliances such as the tilt

platform, self-acting rake, or manual delivery apparatus, as required.
Fig. 1 of the annexed engravings represents a side elevation of a ma-

chine constructed according to this invention, and adapted for mowing

grass. Fig. 2 is a corresponding plan of the sume, with a portion of the
sickle and finger bar broken away.

Fig. 2.
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A is the main framing of the machine, which is centred at a upon the

axle, b, of the main supporting wheels, c, so as to be capable of adjust-

ment thereon, d is the tongue or draught pole, which is connected to

the axle, b, by the metal straps or braces, e e, to which straps is bolted

the foot board, f, of the machine. A segment, o, is bolted to the front

part of the main framing, a, and passes up through the foot board, and
between a pair of lugs, b b, bolted thereon ; a hole being made through
these lugs, and corresponding holes in the segment, so that, by passing
a pin through the lugs and segment, the main framing may be fixed at

any desired angle, and the points of the guards depressed or elevated
accordingly, h is the main shoe, to which is rigidly attached the
finger bar, i. This shoe is prolonged or extended backward between
the supporting wheels, and has a journal and enlarged head, c, formed
on its rear end, which fit into a corresponding socket, k, attached
to a bracket, l, bolted to the main framing. This bracket is made
in two halves bolted together, and is capable of swivelling or turning
upon the centre bolt, d, which attaches it to the bracket. Pro-
vision is thus made for allowing the main shoe not only to rise and fall

at its front end, but to rock or turn on its longitudinal axis. The swiv-
elling socket is capable of adjustment vertically in its bracket, to afford

facility for depressing more or less the points of fingers or guards. M is

a chain attached to the front part of the main shoe, and passing over
and secured to a grooved quadrant, N, attached to a lever, o, which
turns upon a stud centre, e, bolted to the foot board of the machine.
On the attendant drawing back and depressing this lever, it is obvious
that the front end of the main shoe, with the inner end of the finger

bar, will be correspondingly elevated ; and in order to maintain these
parts in their elevated position at any desired height above the ground,
a toothed rack,/, is formed inside the quadrant, and a detent bar or

lever, p, is made to engage with the teeth of the rack This detent
lever works on a centre at g, and is pressed against the rack by a
pin, h, acted upon by a helical or other spring in a hole, Q, bolted to the
foot board. When it is desired to retain the main shoe in order to lower
the same, the attendant has simply to press forward with his foot the

free end of the detent lever, r is a tail piece projecting from the inner
side of the main shoe, to which it is securely bolted. The upper end of
this tail piece is jointed to a foot rack, s, which passes up through the
foot board, and has a curved or other convenient toe piece formed on its

upper end, to allow of its being readily pushed forward by the foot of

the attendant when required. A bar is fixed to the tooth board, with
which the teeth of the foot rack, s, can be engaged, when requisite, by
forcing such rack forward in the manner described, t is a horizontal

lever working in a fulcrum, /*, and acted upon at one end by a pair of

helical or other springs, which tend always to press the opposite end of

the lever against the front of the foot rack, and so hold the teeth back
out of contact with the detent bar in the foot board, excepting when
such rack is pushed forward by the foot of the attendant. When this

rack is thus locked, the main shoe will become rigid, or be prevented
from rising when the quadrant, n, is operated upon ; but the pull of the
chain will cause the outer end of the finger bar to rise, the main shoe
turning on its horizontal axis in the swivelling socket above referred to

(as shown in fig. 1). It will thus be seen that either end of the finger

bar can be raised or lowered separately by one lever, affording facility

for mowing along sidelong ground, or for lifting the cutters over ob-

structions either at the heel or outer extremity of the finger bar. In
order to adjust the finger bar horizontally at any height (as shown in

fig. 1), the heel is first brought to the proper elevation by means of the
quadrant and chain, and there held fixed by bringing the foot rack into

action, whilst the outer extremity of the finger bar is brought level with
the heel by a further depression of the quadrant lever, which will be
held in its place by the detent lever, p. u is a tension rod, or brace,

which is jointed at i to the fore part of the main shoe, and extends
transversely across the front of the machine, being securely bolted to

the outer side of the main framing. This brace serves to support the
finger bar and main shoe against the lateral strain when at work. A
separate head, v, is riveted to the heel of the sickle or knife, and
on this head are cast two lugs, between which works a swivel block
on a horizontal axis. ;A horizontal bolt hole is made through this

block at right angles to its axis, and serves to couple the end of

the connecting rod, w, thereto; a pin being passed through the forked

end of the rod, and through the bolt hole in the block. By this

means a double horizontal joint is obtained, which will allow the finger

bar to assume anjr desired angle with the connecting rod without inter-

fering with the proper working of the joint. The opposite end of the

connecting rod is attached to a crank pin, I, in the usual manner ; such
crank pin being fitted to a disc, m, fast on the front end of the second
motion shaft, x. This shaft works in bearings, u u, bolted to the main
framing, and has a bevel pinion, t, keyed into its rear end, which gears
with a bevel wheel, z, running lower on the first motion shaft, o, but
capable of being coupled therewith, or thrown into action by means of

the sliding clutch box, p. This clutch is actuated by a short forked
lever, g, working on a fulcrum, r, and having a stud or projection, r1

,

on its free end, which enters a circular box, s, fixed to the main framing.

Within this box there is a spring, t, which tends to force outwards the

free end of the clutch lever, and so throw the clutch into gear, and main-
tain it in that position until acted upon by the disengaging lever, t, which
is centred upon the main axle of the machine, and is, like the lever, o,

convenient to the hand of the driver or attendant, who is seated upon
the seat, «, bolted to the foot board. A rod, v, is connected at one end
to the lever, t, and at the other end to the periphery of a cap, w, which
turns freely, upon the fixed box, s, round the central bolt or pin, x. On
the under side of this cap there is formed a single cam surface, y, which,
when turned, presses against the raised projection, r\ and moves the

clutch lever so as to disengage or throw out of gear the clutch, p. If

preferred, the spring in the fixed box may be dispensed with, and a cam
groove, or double cam surface, formed in the cap, which shall move the

end of the clutch lever in both directions, according to the motion of the
cam. Motion is transmitted to the shaft, o, by means of an internal

toothed wheel, z, bolted to each of the main supporting wheels. These
toothed wheels gear with spur pinions, 1, which are cast in one piece
with an internal ratchet disc, 2, working loosely on the shaft, o. Into
the teeth of these ratchets are engaged two hinged palls, which are
covered by a disc keyed on to the shaft, o, and situate inside the inter-

nal or hollow ratchet, discs ; helical or other springs being employed
for keeping the palls in gear with the ratchet teeth. The object of this

arrangement is to allow the ratchet discs to revolve freely on the shaft,

o, without imparting motion to the driving frame when the machine is

being moved backwards. When the machine, however, is moved lor-

ward, then the motion of the ratchets being recovered, their tseth, by
engaging with the palls, will carry round with them the pall-carrying

discs and ratchet discs, and with them the shaft, o, and driving gear.

In order to allow of the separating spindles or prongs, 5, of the track
board, 6, to be raised or lowered so as to vary their angle with the sur-

face of the ground, an adjustable plate, 7, i-s employed, which is pivotted

to the track board by the bolt, 8. A second bolt, 9, also passes through
the plate, and through one or other of a series of bolt holes made at dif-

ferent heights in the track board ; hence, by passing this latter bolt
through a suitable hole, the angle or height of the prongs may be
varied, as shown. A pin, 10, is fixed in the main shoe for the purpose
of preventing the sickle from slipping down when the finger bar is ele-

vated to a vertical position for transport. 11 is the peculiar clip piece
for keeping the sickle in its proper position laterally on the finger bar.
This clip piece is provided with two lugs, 12, which extend backwards
and bear against a shoulder on the main shoe, to which it is firmly
bolted, as shown clearly in fig. 2. In this machine the length of the
finger bar is made to correspond to the gauge or distancer 'between the
supporting wheels, so that these wheels will always pass along the
track last cleared. When it is desired to use this machine as a reaper,
any of the ordinary well-known reaping appliances, such as the tilt plat-

form, self-acting rake, or manual delivery apparatus, can be added
thereto.

SEWING MACHINES.
John Henry Johnson, of 47 Lincoln's Inn Fields, London, and 166

Buchanan Street, Glasgow.—Patent dated January 21 , 1864.

The first head of this invention consists of a peculiar combination of
mechanism for driving one shaft from the other in that class of sewing
machines wherein two shafts are employed, namely, the one to actuate
the needle, and the other to drive the shuttle circular needle, hook, or
looper, as the case may be. This combination consists of two crank
pins, a connecting rod, and a swivel or fixed fulcrum, through or on
which fulcrum the connecting rod is free to slide longitudinally and
vibrate laterally. One of the two shafts, by preference the upper one,
which is carried in the bracket of the machine, is driven. by a belt and
driving pulley or otherwise, and carries a crank pin, to which is jointed
the upper end of a connecting rod, which slides through a guide or
socket capable of swivelling or turning upon a centre or fulcrum of its

own. The lower end of this connecting rod carries a second crank pin,
which fits into a slot in a disc fast on the second shaft of the machine
working below the bed plate. The swivel fulcrum of the connecting
rod is actuated on some points between the centres of the driving and
the driven shafts, and in the same line therewith. On imparting a
rotatory motion to one of the crank pins the connecting rod will, by its

sliding and lateral oscillating motion, impart a rotatory motion to the
opposite crank pin, thus causing the two shafts to revolve together
turn for turn in a perfectly isochronous manner, although the two may
move at varying speeds during portions of a single revolution. In lieu
of having the connecting rod to slide through a swivel socket or guide,
the rod may be slotted longitudinally and work over a fixed pin or
antifriction roller as a fulcrum.

The second head of this invention consists of certain peculiar com-
binations of mechanism for transmitting a differential vertical recipro-
cating motion to the needle slide or carrier from the needle actuating
shaft of the machine.
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According to the first part of this head of the invention, a disc or arm
is keyed on to the front end of the shaft which works in the bracket of

the machine, and in this disc or arm there is made a slot, which may be

either a straight radial sloe or a curved slot, but it is preferred to make
it straight, and iu a radial direction from the centre of the shaft. In

this slot works a crank pin carried by a rotating disc on the inner end

«f a short spindle, the axial line of this short spindle being eccentric to

that of the needle actuating shaft, that is to say, it is situate either

above the needle shaft and in a different vertical plane. To the crank

pin above referred to is jointed a connecting rod or link, the lower end

of which is jointed to the needle slide or carrier. On rotating the

slotted disc the crank pin will be caused to rotate, but as it rotates on a

different centre to that of the slotted disc it will travel along the slot,

and will approach towards and recede from the centre of the disc alter-

nated, its vertical motion being slow when near the centre of the

slotted disc, and faster when near its circumference. By suitabi}7 ad-

justing the parts, variations of velocity may be obtained, aud the vari-

ation in speed at different parts of the revolution ma}' be so regulated

as to cause the needle to pause or move slowly at any part of its

traverse ; for example, just after it has risen to expand the loop, then to

move quickly, when completing its ascent, and, finally, to pause again

or move slowly on completing its upward traverse, so as to afford ample
time in the first instance for the shuttle or looper to pass through or

enter the lonp, and in the second instance to allow tbe feeder time to

act before the needle again penetrates the material. In lieu of the

connecting rod or link above referred to, a slot in the needle slide may
be employed.
The second part of this head of the invention consists in the combin-

ation of a rotating slotted disc, a stud pin from which motion is im-

parted to the needle slide or carrier, and a stationary face cam having
a groove in the face thereof of tbe form required to give the desired

differential motion. Through the centre of this stationary cam works
the front end of the needle actuating shaft carried in the fixed bracket

of the machine, and to the extreme front end of this shaft is keyed the

disc having a radial or curved slot therein. In the slot of this disc

works a stud pin fast on one end of a connecting rod or link, -the other

end of the rod or link being jointed to the needle slide. The stud pin

is made sufficiently long to pass entirely through the slot in the rotating

disc, and to enter and trave' within the groove in the face of the stationary

cam situate immediately behind the disc. The vertical reciprocating

motion of the needle slide or carrier is derived from the revolution of

the stud pin, which is carried round by tbe slotted disc ; whilst any
variation in the speed of or differential motion in the needle slide is

obtained from the cam groove, which acts as a guide to the stud pin,

causing it to travel along its slot in the disc, and approach to or recede

from the centre of the disc according as a slow or quick motion is re-

quired at different parts of the traverse of the needle slide.

Fig. 1 of the annexed engravings, represents a side elevation of the

improved sewing machine constructed according to the first and second

Fig. 1.

presser foot, bobbin supporters, tension apparatus, and if necessary a
thread controller. In the engravings a four-motion feed is represented.
The needle is shown at g, the needle stock or carrier at ft, sliding in
proper guides, and the tension for the upper thread at i. In this
machine the upper is the driving shaft, or that to be actuated by the
prime mover, and it is provided with a fly wheel and pulley as at j, but
the lower one may be the driving shaft, and the upper oue the driven

Fig. 4.

Fig. 2. Fig. 3.

heads of this invention
;

fig. 2 is a rear elevation, and figs. 3 and 4 are
details of the actuating mechanism.
In these drawings the bed plate of the machine is known at a, the

bracket at b, tbe upper shaft at c, and the lower shaft at d.

This latter, in the present instance, carrries two cams, e and/, the
former actuating an ordinary feed, and the latter by means of a bent
lever or bell crank, not represented in the drawings, giving motion in

the usual manner to the shuttle driver and shuttle, but this shaft may
be applied to move a hook or an eye pointed needle or a looper for a
single thread machine. The machine is to have a proper feed apparatus,

shaft. In connection with the upper shaft there is a crank pin k, and to
the lower shaft is connected another crank pin, k\ both pins have about the
same throw, and are coupled together by an ordinary connecting rod, it-.

If desired the lower crank pin, %', may be secured to the lower end of the
connecting rod, and work in a radial slot in a disc fast on the lower
shaft. This rod passes through and slides in a vibrating fulcrum,
k3

, which it is preferred to make as a journal box in two pieces,
oue of which has secured to it a pin which oscillates in a socket,
£•*. The requisites of the fulcrum, or its equivalent are, that it

shall permit of the endwise motion of the connecting rod, and shall, at
the same time, cause it to oscillate upon points somewhere between its

two extremities. When the upper shaft is revolved in the direction of
the arrow from the position shown in fig. 3, it will raise the connecting
rod and consequently the lower crank pin, and will, at the same time,
carry the upper end of the connecting rod sidewise, moving the lower
end in the opposite direction in consequence of the confinement of the
rod by tbe fulcrum, and thus revolving the lower shaft in the direction
of the arrow. At and about those parts of the revolution where the
connecting rod lies in the plane passing through the centres of the two

shafts, or nearly so, the motion imparted to the lower one
will be due almost entirely to the oscillatory motion of the
rod upon its fulcrum, when the shafts are 9 >° from that
position of the rod the motion conferred upon the lower shaft
will depend almost wholly upon the endwise or longitudinal
motion of the rod. It will be seen that the two shafts will

vary slightly in velocity during each revolution, but they
will, nevertheless, always make revolution for revolution, each
crank pin always beaiing the same relative position to the
other at any given point iu each and every revolution. This
variation of velocity when tbe proportions and arrangements
of the parts are as shown in the drawings is practically unim-
portant, but if great nicety be desired it may be compensated
for by the shape of the cams which actuate the shuttle or
lower eye-pointed needle. In single-thread machines, and
those of the Wheeler aud Wilson variety, a rotatory hook may
be placed upon the end of the lower shaft. This contrivance
will not operate if the driven crank pin be made fast, or in

other words cannot change its distance from the centre of the

shaft unless there be a great amount of play in the connec-
tions, which would be objectionable. The crank pin, &', is

therefore so mounted that it may vary its distance from the

shaft with which it revolves. In the machine shown, this

crank pin works in a slotted disc, the slot extending in a radial

line from the centre of the shaft, and in this slot the pin is free

to slide. The oscillating fulcrum may be set nearer to one shaft than
to the other, or the connecting rod made longer or shorter, and a con-

siderable variation of velocity of the driven shaft during any oue revolu-

tion may thus be attained. This variation of velocity may be taken

advantage of for imparting varying velocities of travel to the shuttle or

other working parts actuated from the driven shaft. The upper shaft

has secured upon its front end a boss or face wheel, m. A slot, m', is

formed in this boss, and into it extends a crank pin, n, which is sup-
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ported by and revolves with a short shaft, p; this latter shaft is not

opposite the upper shaft, but lies above it and in a different vertical

plane. A connecting rod, q, extends from the crank pin, n, to the pin, r,

upon the needle stock or carrier, A, the connection being such that the

stock or carrier is forced to rise and fall as the crank revolves. When
the upper or main shaft is revolved, the slot, m l

, will force the crank pin,

n. to revolve, and as the two shafts are eccentric the pin will during its

revolution be forced to Blide in the slot ; as it slides it will vary its

distance from the centre of the main shaft, and the pin will have a

rapid motion when at a distance from the main shaft, and a compara-
tively slow motion when it is close to the centre of the main shaft. The
distance between the centre of the shaft and the centre on which the

crank pin revolves may be varied from the precise distance shown in

the drawings. The throw of the crank pin or length of the crank may
also be changed, and also the length of the slot, and by such changes
variations of velocity may be produced suiting the exigencies of any
special machine or the judgment of any constructor. The shafts are so

placed relatively to each other that the slow motion of the pin occurs

when the necessities of the machine require a slow motion of the needle.

The contrivance works smoothly and with little friction or wear of the

parts, and the varying velocity of the pin with reference to the main
shaft may be further diversified by curving the slot, but the inventor

prefers a straight slot. The acting parts of the contrivance are a

revolving slot, a crank pin revolving upon a centre eccentric to that

upon which the slot revolves, and a connecting rod or some equivalent

therefor, such as a slot in the needle stock or carrier to transfer the

motions of the crank to the needle, and by varying the relative positions

of the centres of the shafts and the centre of revolution of the crank
pin, and, if desired, the length of the crank, the variation of velocities

of the shafts may be changed as circumstances may require.

Fig- 5. represents a view in elevation of one side of a sewing machine
embracing the second part of the second head of this invention, which is

Fig. 6. Fig. 6.

here shown as constructed according to the first head of this invention,

although any other means may be employed for transmitting motion
from the driving to the driven shaft ; and figs. C, 7, and 8, represent

details of the needle-driving me-
chanism comprised in this part of

the invention.

a is the bed plate of the ma-
chine, and b the supporting arm
to sustain the needle bar and its

operating mechanism, the presser
foot, its spring and lifting cam,
and also a rotating shaft, D, carry-

ing a fly wheel, c, and a driving
pulley, e ; it is obvious, how-

ever, that this part of the invention may be applied to all sewing
machines using the supporting arm or its equivalent.

The supporting arm, b, is bifurcated at its front end, and its branches,

a and o', support the front plate, b, in which two parallel grooves are

formed longitudinally to guide the needle bar, d, and the bar, c, that

carries the presser foot, and these bars or arms are let in flush with
the back of the plate, which also sustains a shield, e, to exclude dust from
the operative mechanism on the end of the supporting arm, and to pre-

vent the escape therefrom of the oil used in those parts for lubrication,

at the back of the plate, b, and about centrally between the branches, a,

and, a', the arm, b, is recessed to receive the mechanism constituting this

part of the invention. On the front end of the arm, b, is cast a circular

flange or plate, f, to which is permanently secured in a vertical plane a

stationary cam disc, g, (shown separately in fig. 8.) This disc has a

central opening to permit the forward end of the driving shaft, d, to pass

through and rotate freely therein. The cam groove, h, is so formed as to

give the required pauses, rests, and rapid movements of the needle at

the time required for the particular machine to which this part of the

invention is to be applied, and is made of a depth to give a bold sup-

porting face to both sides of the crank pin which is to move in it. A
disc, boss, or face wheel, i, is secured to the front end of the driving

shaft and revolves with it. The edges of this boss, and those of the

permanent disc, g, match neatly with each other, and the boss, i, carries

a radial slot of sufficient width to carry smoothly an anti-friction

roller on the central poriion of the crank pin, n, (shown in fig. 4.) The
boss, i, runs close to the face of the fixed cam, g, and may have a curved
instead of a radial slot, but it is preferred to adopt the latter, though
either can be made of a length to give all the required movements
of the crank pin with little friction. The crank arm, I, fig. 6, is fastened

at its lower end by a pin or screw, m, on which it must vibrate freely to

the needle bar, d, and carries a stud or crank pin, », at its opposite end
long enough to pass through the slot in the boss, and nearly to the

bottom of the cam groove, /», of the stationary disc or cam, g. The
antifriction roller on the crank pin moves in the slot in the boss,

and another antifriction roller on the same crank pin runs in the

cam groove, h, in order to diminish the friction of the movement of

the crank pin within the boss and cam. When the parts thus described

are combined, and the driving shaft set in motion, the boss, i, will rotate

with it and carry the crank pin, n, in the slot, k, round the centre of

the driving shaft, while, its movement being governed by the stationary

cam groove, /(, will describe an irregular ellipse or oval, due to the form
of the cam and to the change of position of the crank pin in the slot, k,

and thus this motion will vary the movement of the needle bar to a per-

fect reciprocation and regulate its pauses and movements so that the

needle movements will be properly timed to the wants of the stitching

and feeding mechanism of all the machines in which it may be em-
ployed ; for as the distance between the centre of the driving shaft and
the centre of the crank pin may be varied as the length of the crank

arm may be varied, and the length and form of the driving shaft as

well as the form and size of the stationary cam may also be varied

without affecting the principle of this part of the invention, its applica-

bility and adaptability to all sewing machines using a supporting arm
or requiring such changes of the needle motion is clearly manifest.

This device for vibrating the needle bar works smoothly, is attended

with no jerking of the needle bar, and moves almost without noise.

REVIEWS OF NEW BOOKS.

AVORKS ON ARTILLERY, DEFENCES, &c.

1. The Dockyards, Shipyards, and Marine of France. By P. Barry.

8vo. London. 1864.

2. Supplement, a L'art Naval: a L'exposition TJniverselle de 18C2.

On dernieres Inventions, Maritimes, d'apkes des Documents
recents. Par M. Le Contre Admiral Paris. 8vo. 11 Pianches

Gravfces, Paris. 1864.

3. England's Danger: The Admiralty Policy of Naval Construc-

tion. By James Chalmers. 8vo. London. 1864.

4. On the Defence of Spithead. By Michael Scott, C.E. Pamphlet.

London. 1862.

5. Another Story of the Guns, or Sir Emerson Tennant and the

AVhitwurth Gun. By the Frazer Reviewer. 8vo. Mac.VLillan,

London. 1864.

Mr Barry, the author of the woikat the head of the above catalogue of

books, all rumouring of war, has become already kuown by his large

work on "Dockyard Economy and Naval Power" as a fearless expositor

of Admiralty mismanagement and incapacity, and by the comprehensive

views with which he has compared the inefficiency of our national

dockyards with the efficient and potential readiness of our great private

building )'ards for iron shipping. In the preface to his present laborious

and important work, he states that " he visited the French dockyards

and shipyards, for the purpose of ascertaining, by personal observation,

what France really is about, and what France really is capable of doing

in the event of an European war." He applied for permission freely to

visit the French naval establishments, as a special writer employed

upon the Daily Press of London, and with some not unjustifiable pride

records how the fullest access was given him everywhere and to every-

thing by the French Government, while it had been refused more or less

completely to various big wigs from England, officially or deiui-officially

or officiously sent with the same object previously.

The result of his examination has been the present book, in which,

after a preliminary chapter on the French dockyards generally, in which

some of our home naval subjects are incidentally discussed, he takes
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his reader in careful descriptive detail through the great Imperial Naval
Establishments of Cherbourg, Brest, L'Orient, Rochfort, Toulon; and
then through the great private ship yards and engineering establish-

ments of Havre, Nantes, Bordeaux, and La Seyne ;
concluding with a

chapter on the present state of the French Marine. We have, as the

author himself expresses it, " waded through " his book, and although

here and there obliged a little to dissent from conclusions drawn by a

man who, though well educated and observant, has not in every

instance the discriminate eye, as to manufactories or tools and their

power, &c, of a professional engineer, we have derived much valuable

information, gathered with exceeding interest from his cleverly written

book. We commend his facts to the members of the House of Com-
mons, as well as to all who value our national supremacj' amongst
the kingdoms of the world.

We may return to his preface, and, in Mr Barry's own words, state

what may in fact be considered the upshot and conclusions deduced

from his survey. He tells us "he has spoken the truth, the whole
truth, and nothing but the truth. England above all things ought to

know what France is doing, and what is inevitable in case of a rupture

with France, should the British Navy remain the mere convenience of

the administration of the day. In the present condition of the British

navy, war with France would bring England to its knees in a single

week or fortnight ; but war with France in the condition in which the

British navy might be placed by such men as Richard Cobden or Lord
Stanley at the Admiralty, would assuredly bring Frenchmen and France
to grief. As long as England is afflicted with a weak government, no
administrative reform worth a farthing rushlight will be ventured on

;

and as long as a system so incapable and effete as that represented by
the Admiralty is* tolerated by Parliament and the public, naval

pre-eminence and glory are impossible. To affirm with Lord
Palmerston that 'the British Fleet is ready to go anywhere and
to accomplish anything,' is to assume that the navy is controlled

by wise heads and vigorous hands; while to affirm with the writer

that, without amendment, the British Fleet has only to show itself

against France to be thrashed and sunk or captured, is to assume
that the navy in its management is rather more than a eentury
behind the times. At no period iu the country's history has the

British navy been practically more useless than at present. Send our

handfull of a Channel Fleet to Denmark, (this was written 6th July,

186-t.) and if in the Austro-Prussian service there i3 a Cochrane or a
Napier, he has only to lay hands on a channel pilot to be enabled to

burn Woolwich. For the constant defence of England, the writer

enjoins the presence of the bulk of the commissioned ships in

English waters ; and for the supremacy of the British navy he thinks

there is nothing requisite but better guns and faster ships. In the
opinion of the French naval officers commanding the French iron-clads

he concurs, that as good guns and ammunition will sink even that

latest prodigy, the Lord Warden, by a few fair rounds, the time has
come when iron-clad and iron-armoured shipbuilding should make a

pause."
Allowance made for some exaggeration of expression, we are pre-

pared to agree to a good deal of this, but with one decided exception.

We do not believe that Mr Cobden, or Lord Stanley, or any other men
or Government however strong, could make anything but weakness out
of the present organization and Governmental status of the Admiralty.
The evil which is at the root of the greater part of the extravagance,
vacillation, and imbecility of the Admiralty, and in a rather less degree
of the war department, is that neither are purely executive functionary
departments. The representative element of Parliament and of the
Government of the day, exist in both, and in both act as a very canker,

engendering by far the larger part of the incapacity and jobbery, that

prevent solid strength of action, and make the keeping of men of

political influence at the moment in place, more imperative upon every
ministry than doing the right thing and finding capable men to do it,

whose duties, places and responsibilities should be beyond the reach of
mutations or changes of ministries. This it is which makes gigantic
wastes of public money to produce as a first object, sparkling ad
captandum results that shall silence objection in the House of Commons
at the proper moment, and give the people a notion that they are getting
something for their money. This system it is, that builds one huge
iron-clad after another, each different to its neighbour, and at millions
of cost, and after they have been built and commissioned, makes a target
after the structure of their sides, and fires at it, to prove that the huge
hulk is useless. This it is, that strives in every way to keep the
gigantic old mill of wooden dockyard idleness still dodging on, and hopes
to convert bits of it into iron shipbuilding establishments. Thi3 it is, in
the other Cthe war) department, that has expended countless sums of
public money to gain the coveted eclat of the useless rifle range and ex-
perirnerjts of Whitworth, and the late discovered uselessness of mathema-
tical breechloaders, &c. Change of men cannot remedy these evils,

change of measures alone can. Efficiency, trustworthiness in the two
great branches of our British war departments, can never be secured
until they have been made purely administrative heaurecracy, held by

capable men during good behaviour, and neither to be manned nor un-
manned by the changes, or for the purposes of party or of ministerial or

of opposition tactics.

The possession of such a condition of things in the war administration
of France is, we believe, the great reason of the superior efficiency

shown at every point, and in every crisis (during the last twenty years,

or more), by both her services. The Emperor's officers in both his naval
and war departments are his servants, efficient and responsible, or they
would not be there. They are not the partizans and props of his govern-
ment.

In the British regime, the mixture of these last qualities paralyzes all

the rest for good. No man can serve two masters, nor feel and act
under the weight of authority as a responsible servant, if he be also
habitually called upon to play the part of advocate for his masters, or

even occasionally to job for them. The positions are inconsistent with
each other. This evil has permeated beyond the civil branches of the
Admiralty; if naval men of almost all ranks and classes are to be
credited, who tell us that no amount of merit or efficiency alone, and
unaccompanied by political interest or Parliamentary influence, are

sufficient to secure a fair share of promotion. We have no doubt that

this was to some extent true, even in Nelson's day, from the complaints
made in his letters during his early career, just as there was jobbery
and corruption enough in the Civil Department of the navy in Pepys'
time; but the evils produced by the admixture of ministerial with
administrative or executive functions has been and is an increasing one.

Mr James Chalmers' phamphlet "England's Danger," in which he
pleads his own cause as against the Admiralty, in relation to the

Chalmers' target, tried at Shoeburyness, in April, 1.863, (and of which
some account has been given in this Journal), affords an example of the
workings in part of the above evils, and partly of others arising from
another train of official causation.

We shall not attempt here to discuss the vexed question of Mr
Chalmers' treatment, by the Admiralty. We boldly endorse however
the affirmation which we believe has been formally made by the Special

Plate Commission, prior to (and which some are of opinion caused), its

dissolution,—namely, that the Chalmers' target, and the Bellerophon
target, are practically the same—in the main salient principle of dividing

the backing into cells by iron

—

septa—presentingno ostensible difference.

We think it undeniable also that, after very severe treatment upon its

artillery trial, it proved the very best armour-plate construction that

had up to that time been fired at, and for anything that has since been
done remains so still. It is equally beyond contradiction that the
Bellerophon (its rival), target was most mercifull}' dealt with, and yet
did little credit to the Admiralty.

Lastly, it is simply untrue to affirm that there is anything whatever
in Chalmers' target that constructively makes it inapplicable to, or un-
suited for the construction of Her Majesty's ships.

Vast sums have been spent by England upon experimentalising since

armour-plating was brought into vogue by the Emperor of the French
;

and of these, a vast proportion has been squandered in vain,—mainly
under three great heads. 1. Building ships first, and making experi-

ments afterwards, whether they will bear being fired at or not, 2.

Asking questions of nature by costly experiments, that any man who
was at once a competent practical engineer and possessed of a sound
knowledge of dynamics could have answered fully and correctly before

the experiments were made. 3. Asking questions of nature by experi-

ments, without having any distinct and precise idea of the question to

be asked, and therefore of the exact mode of asking the question ; i e.

making the experiment. The " pbudens qumstio dimidium sciential " of

Bacon, has never been realised by either naval or war departments in

these countries, though well appreciated and systematically acted on
by the like administration in France, and hence their lead of us.

Even the possibility of extracting wisdom and knowledge out of the

crude heap of material that has been collected is denied to the English-

man of science who would willingly devote time and ability to the dis-

cussion of the facts, such as they are.

The best and most important of these have probably resulted from
the experiments of the Special Plate Commission. Some hundreds of

copies of their reports have been printed, and of these, copies were in-

tended to have been distributed by that Commission amongst the

various practical and scientific men who gave evidence before it, or con-

tributed useful suggestions, and also amongst all others likely to make
good use of the reports, by considering the facts with a view to advance
the object to which they referred. The Admiralty, however, intervened,

and peremptorily commanded that not a single copy of the reports

should be given to any one. What, then, is the present position of in-

formation amongst instructed classes in England interesting themselves

in armour and artillery, &c. ? The experiments tlicmsclves at Shoebury-

ness, at Woolwich, and at Portsmouth, were more or less freely witnessed

by great numbers. A man who with instructed eye took notes of what
he saw became for that experiment quite as well informed as the

Admiralty itself
;
perhaps, if " the seed fell on good ground," a good

deal wiser than the wisest within those occult precints. But nobod3r
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could be present at all, or even at a majority of experiments, carried on

more or les3 simultaneously at three distant places, and by three dis-

connected and uncommunicating official bodies. The result is that in-

complete information on these nationally so important objects exists

and floats about everywhere, but full, complete, and useful information

is available or of value anywhere. Where the information can be had,

the officials are not competent to make use of it, or extract the essence

from it. Those outside who are by science, by practice, and by training

of mind, competent to extract this essence, are denied the raw material

to deal with. Is this, let us ask, getting for the payer of English taxes

the best value for him out of the expenditure of his money?
As to the old bug-bear excuse that comes so fast to official lips

—

What, are we, by publishing such matters, to reveal to foreign nations

all that we are doing? We will not discuss such rubbish. Foreign
nations, on these, and most subjects, now know quite as much as we do
ourselves, and perhaps a good deal more, and whatever they do know,
they know far more accurately. Secrets of this sort, at least, cannot be

kept, and never have been, since men began to print and to travel.

A good example of the truth of this, and one from which a great deal

of valuable information may be extracted, is to be found in the work of

Vice-Admiral Paris, the title of which slands at the head of this article.

In this work of under 80 pages, but illustrated by a large number of

well-executed folding lithographic plates, we find minutely described all

of mark or note in the way of ironclads and their artillery that has
been done by England, America, Denmark, &c.,—by all except France,
of whose doings, in Gloires, &c, &c, we find not one word.

Here we may see a French admiral thoroughly up to all the latest

devices and constructions of Symouds & Coles, of New York and of

Charleston, nay. even of the Admiralty, with all the successive creations

of Mr Reed. More than a year ago, Admiral Paris published another
fnciculus of foreign naval notions, to France, under the title, " UArt
Naval de Vexposition de 1862." In both works he discusses, more or less,

the merits or demerits of what he describes, now and then with rather

imperfect knowledge of facts, but usually with a sufficient amount of

authentic information to prove the utter hollowness of the argument
that experiments made in England, with English money, and professedly

for the benefit of England, are yet to be withheld from Englishmen for

fear foreigners should get possession of the information. Iron-clads and
iron-faced forts are cousins-german now a-days.

Mr M. Scott's clever pamphlet, however, does not precisely deal with
methods of plating over masonry, or like questions, but develops the

position in which he recommended to the Defence Commissioners, of

August, 1859, to construct two circular forts for the defence of Ports-

mouth, &c, and the special methods by which he proposed to construct
the foundations for those forts, so as to enable their ponderous super-

stuctures to stand without subsidence upon the very bad ground of the
bottom between Portsmouth Harbour and the Isle of Wight. These
methods, as also that by which he proposed to form a barrier of a
peculiar character between the northern fort, across the shoal water to

the mainland near Portsmouth, display much practical ingenuity, and
are worthy the attention of engineers, civil and military. That a
barrier possessing the general properties of that proposed by Mr Scott

is the right tiling for the position, we entertain no doubt, but we have
the strongest doubt that the material (brick and cement) of which he
proposes to construct his cylinders for it, would not be found to answer.
We admit nearly all he says for them—we admit his principle of calling in

the inertia of the contained block of sea-water in aid of that of the float-

ing or grounded heavy cylinders chained together in line at short intervals

apart, but we simply say, what is to prevent his brick cylinders being
shattered to pieces by throwing even very 'moderate sized shells to ex-
plode in the water within them, or by floated torpedoes exploded close
outside them, or by live shells thrown into them from boats at night, or
even by the under-water or over water stroke of heavy shot from long
range ?

Substitute wrought-iron, with a thick lining of brickwork if Mr Scott
pleases, aud we think his project admirable, and hope that if ever a
juncture arises when we shall have to defend Portsmouth from a hostile
fleet, that some such barrier may be part of the defence adopted. A
very similar barrier (in some respects) was one of the grand defences of
the Russians, in 1854-55, for the northern side of Cronstadt. They em-
ployed timber, and put their vast cribs full of stone in place by availing
themselves of the thick ice of the Baltic in the winter of 1854, as a con-
tinuous scaffold made on the surface of the sea for them, and extending
from the island of Cronstadt to the shores of Finland.

The last work on our list is a small one, which almost tells its object
by its title. In it, we think, the Frazer Reviewer has fully disposed of
the structures, upon his own criticism, by which Sir Emerson Tennant
has endeavoured to show what we think he will find few to give him
credit for, namely, that in publishing his partial, and most unfair and
unjust Story of the Guns, he had no aim in view but to endeavour to get
fair play for Mr Whitworth and his guns, and that nothing was further
from his intention than to disparage Sir William Armstrong or his
artillery.

1. Practical Illustrations of Land and Marine Engines and Boilers.
By N. P. Burgh, Engineer. Extra folio. Spon. London. 1864.

2. The Pocket-book of Practical Rules for the Proportions of
Modern Engines and Boilers for Land and Marine ruRroSES. By
N. P. Burgh, Engineer. Pocket size. Spon. Loudon. 1864.

In very many respects we view this as the most meritorious work of

practical illustration of steam engine construction that has appeared
for some years in Great Britain.

It consists of twenty very large plates in clear outline lithograph
engraving of land and chiefly marine engines and boilers, with a very
brief table of contents. The author appears to have relied, and not
unwarrantably, upon the clearness and perfection of his drawings being
such that anything of prolix description might be dispensed with. The
drawings are indeed truly excellent, and models of what good working
drawings ought to be. We may especially point to plates 2, 3, 4, &c,
of 12 h.p. high pressure engine as of this character.
There are many points of detail in the designs embraced in the work,

from which the most experienced practical steam engineer may derive
valuable suggestions. All the designs produced are quite up to the
most advanced point of the day. Super-heating, surface condensation,
variable expansion, &c, &c, are all here produced with more or less of

original merits in the details or parts of details. For example, the
variable expansive gear of the 200 h p. marine horizontal engines. The
arrangements for working the valve and feed pump of the 12 h.p.

horizontal high-pressure land engine may be noticed. It so happens,
that in small horizontal land engines of the high pressure class, the
arrangements for working the valve and feed pump are always a matter
of some difficulty, if the conditions essential to simplicity, durability,

and perfect action be attended to, though to the amateur or ill-instruct-

ed mechanic such a matter may seem scarcely worthy of his careful

attention. Besides the direct object of this work, we know of no book
of designs of the steam engine produced in England that we should
prefer to this, as a model drawing book to the student of engineer
draughtsmanship. The work is produced in a style highly creditable

to the pulishers, and the price is remarkably moderate.
We have just seen the capital little pocket-book of cut aud dry informa-

tion for practical men engaged in the design of engines, also produced
this month by Mr Burgh. Glancing through its pages, which we do not
pretend however to have collated with an eye to possible errors, it appears
to us lucidly and well compiled, and by the hand of a man obviously well

practised in preparing engine designs that have to be worked by, and
in which therefore no discrepancies or disproportions can pass muster.

This little text book fulfils probably quite as much as any work of the

sort, which deals only with results and is silent as to principles, can,

and will no doubt be of use to foremen, leading workmen, draughtsmen,
pattern makers, and acolyte mechanical engineers.

With some little experience ourselves of the designing of engines and
machinery in drawings that were to be actually worked to, we always
found that to the mere draughtsman—who could simply transmit to

paper what he was told or given sketches with figured dimensions to put
to scale—information such as this pocket-book gives is of very limited

value. Nothing can supply the want of that only basis for true know-
ledge of anything,—that of principles ; without these, let the cut and
dry knowledge be as good as the best instructed man can supply, it is

to the ignorant of these like an attempt to swim with corks ; let those
escape, aud the man that has no principles has no buoyancy of his own,
and goes to the bottom at once.

Compendia have their uses, but amongst these are not that they shall

be used as "go carts" for ignorance ; and yet that is very much the

common notion held of them.—Ed.

CORRESPONDENCE.
<raS- We do not hold ourselves responsible for the views or statements of our

Correspondents.

( To tlie Editor of the Practical Mechanic's Journal.)

Sir.—Unwilling as I am to trespass on your valuable space, as to

who designed the "Floating Docks" for the Spanish Government, I

have merely to quote a leading journal of the day, at the time they were
fitting up in London. (That there is nothing new or original in the

form of these "Floating Docks," but that the arrangement for sinking

and raising docks is in our opinion the chief feature.) That the Spanish
Government have used similar docks to those now constructing for

them is well known, but that the form of them is bad
;
and as I never

wished to take more credit than which I considered my due, I have
now to state that in the capacity of head draughtsman I arranged,

according to a given midship section, (similar to those adopted

in America), all the material wholly and in detail for the hull of dock;

and designed and arranged the method of sinking and raising dock. On
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this point I beg leave to state, that I submitted to my employers my
ideas, and that they veere not deviated from in the slightest degree.

Now I may ask what has been done in " Floating Docks," since ? Is the

model of the one in the late Exhibition, now in Kensington Museum,

calculated to lift such a vessel as the Warrior? Those familiar with such

structures would feel grave doubts, as the centre of gravity is too high.

I merelv put the question as the section of vessel shown is evidently

intended for the Warrior, or an iron-clad. Various floating docks have

been lately patented. One arrangement combines a pontoon or dock to

lift for repairs, the original or graving dock, or the separate pontoons

joined together, which is an old patent. The plan I submitted to the

Admiraltv, the merits of which will be duly considered, and a similar

plan published in your Journal, pointed out the greatest defects in docks

hitherto constructed, namely, the great expense of fitting up in this

countrv, and shipping in detail to a foreign station, to be again recon-

structed. Whether or not docks will be constructed to my plans rests

with those in power ; and when those who have reaped the benefit of my
ideas produce a floating dock better than the one I have proposed, I

must then acknowledge they have the aptitude to design one better

than my own.—Tours truly,

John G. Winton.

13 Gladstone Street, St George's Rjad,

Southwark, November 1864.

CLEVELAND INSTITUTION OF ENGINEERS.

We are requested by the committee of the above Institution to inform

our readers that the engineers of the Cleveland district have formed

themselves into an association, the nature of which can be best learned

from a perusal of the following resolutions which have been unanimously
carried :—

1st. That a society be formed, the object of which shall be the meet-

ing together, at regular intervals, of the engineers of the Cleveland

district, for the furtherance of the science of Engineering, and the

enjoyment of social intercourse.

2nd. That this society shall be called "The Cleveland Institution of

Engineers."

3rd. That meetings shall be held at a place provided for that purpose,

alternately in Darlington, Stockton and Middlesborough, once a fort-

night during the winter months.

4th. That these meetings shall be occupied in considering engineer-

ing subjects, the discussions being started by reading some article from

the engineering literature of the day, or an original paper, if such be

volunteered.

5th. That occasional excursions to visit engineering works of interest

shall take place, more especially in summer time.

6th. That should the membera from the Hartlepools reach anything

like the proportion of the other towns above, the institution shall hold

meetings there.

7th. That only those who have been educated as engineers, and are

now engaged in that profession shall be eligible as members of this

institution.

8th. That premium apprentices studying with engineers, shall be

eligible as associates.

9th. That the committee shall have power to elect, as honorary mem-
bers, persons not coming under the above description, but who have
nevertheless some special qualification for such electiou.

10th. That honorary members and associates be not entitled to a vote

in the government of the institution.

11th. That practical iron shipbuilders be considered eligible as

ordinary members.

12th. That the terms of membership shall be one guinea per annum
for ordinary and honorary members, and half-a-guinea for associates.

13th. That this association be managed by a President, two Vice-
Presidents, six Committee men, a Secretary and Treasurer, to be elected

annually; two Committee men, and one President or Vice-President
being selected from each of the three towns as above.

14th. That the institution take in the following journals, viz., the " En-
gineer," " Practical Mechanic's Journal," "Artizan," " Civil Eogineer
and Architects' Journal," "Mechanic's Magazine;" and keep them at

some central place for inspection by any member, until the Institution

has made permanent arrangements for its own premises, and that

the same be bound at the end of the year to form the nucleus of
a library.

About 40 of the principal engineers of the district have already
enrolled themselves as members. The first meeting took place on the
13th, when discussions of a most animated kind took place upon
"Weighing, and Weigh Bridges," and "What is an Engineer?"

No. 201.—Vol. XVII.

MECHANIC'S LIBRARY.

British Association, Report of. at Bath 1864, Royal Svo, 5a, sewed.
Chemical Analysis. Noael, Crown 8vo, 16s, cloth Part II. 10s Gd.

Civil Engineering, Manual of, Prof. Rankine. Third Edition. Crown 8vo, ICs, cloth.

Elementary Magnetism, Parsons, Ships' Compasses, etc., Crown Svo, Is 6d.
Elements of Chemistry, Miller, pt. 2. Third Edition. 8vo, 20s, cloth.
Great Inventors, the Sources of their Usefulness, etc., illustrated, 3s Gd, cloth.

Lighthouses, Stevenson, illustrated, Crown Svo, 3s Gd, cloth.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

PRODUCTION OF COLD BY THE EXPANSION OF AIR.

Read before the Chemical Section of the British Association at Bath, by Mr A. C. Kirk.

The yearly increasing demand for ice in the tropics, where it has become all but a
necessity, has not only created a most extensive traffic with the Northern States of
America, but by stimulating ingenuity, has led to the invention of several practicable
machines for its artificial production ; and already in this country these machines are
becoming useful assistants to the manufacturer, making him independent of the natural
variations of temperature, and enabling him to conduct some operations all the year
round that formerly could only be carried on in winter. Tbougli it is the object of this

paper to describe a refrigerating machine in which incondensable gas—in practice at-

mospheric air—is employed, it may help to make the whole subject more clear if we
briefly look at the principles and action of the earlier machines in which condensable
vapours were used. The nature of the fluid used necessarily determines to a great
degree the arrangements of such machines ; but in all, whatever fluid be employed, or
however arranged, a certain close relation 1o a motive power heat engine may be ob-
served. In such engines there is always what may be called a hot and a cold end ; at
the hot end heat is absorbed, a p.irt of which is rejected at the cold end,, while part is

converted into motive power ; and the amount thus usefully employed is proportional
to the difference of temperature between the hot and cold ends. If these temperatures
become equal, no power will be given out by such an engine, and, but for friction, no
power would be required to drive it ; but if the temperature of what was originally the
hot end be still further reduced, and an attempt to drive it, power will be consumed.
As a familiar example, take the case of an ordinary condensing steam-engine, with a
surface condenser ; and, to make the illustration more plain, we will suppose that we
have no natural means of keeping the condenser colder than 200 deg. Fahrenheit. Here
the boiler is the hot end, which absorbs beat from the fire, part of which is converted
into motive power, and part rejected, being carried off by the cold water used in the
condenser to condense the steam. If we now allow the fire to die out, and suppose no
friction to retard our engine, when the temperature of the boiler becomes the same as
that of the condenser, the engine will stop, for then the pressure of steam in the boiler

acting on one side of the piston will be equal to the back pressure in the condenser
acting on the other. Let us suppose that we now again set our engine in motion this

time by driving the crank, the piston working in the cylinder will, by removing the
boiler, after the manner of an air-pump, cause evaporation to take place at a tempera-
ture lower than that of the condenser, while on its return the piston will, by forcing
the steam into the condenser, raise its temperature to 200 degrees, at which we have
the means of condensing it. This condensed water being returned to the boiler, the
circle of operation is complete. The temperature at which water boils so limits the
cooling power of such a machine as to render it practically useless ; but it is obvious,
that if for water we substitute a fluid with a sufficiently low boiling point, we shall

convert what is described as an illustration merely into a practicable machine. Two
fluids are in practical use, sulphuric ether and liquefied ammoniacal gas ; hut as the
machine in which ether is employed sufficiently illustrates the principle, and has been
longest'known, I will in a few words describe the operation, Ether is contained in a
small air-tight tubular bailer, connected by a pipe to a cylinder and piston, with suit-

able valves, by which the vapour, as fast as it is formed, is abstracted from the boiler,

at a pressure as near a vacuum as possible, under which circumstances ether boils at a
temperature little above zero, abstracting heat to maintain its evaporation from any
fluid, generally a current of brine ; that may be caused to flow through the tubes in the
same way that the hot gases of the fire in a steam boiler supply the heat necessary to

maintain steam. On the return stroke of the piston the ether vapour is ejected from
the cylinder, and forced into a tubular Gondenser at a pressure about that of the atmos-
phere, by which its temperature is so much raised that it maybe condensed by such
water as can conveniently be got The condensed ether flows by a small pipe back to

the boiler, where it is again evaporated and so on, continually. Such a machine was
in use for fully a year, at the works of Messrs Young and Co., Bathgate, for cooling the
paraffin oil of which tbey are the well-known makers, in order to extract the solid

paraffin it contains, a substance of great value in itself, and whose presence in the oil

is otherwise desirable. Ihis machine proving too small for the increasing size of the
work, and the use of a material so volatile, inflammable, expensive, and in all respects

so dangerous as ether, being a serious drawback, I was requested, in the beginning of

1862, to try if some efficient substitute could not be found. Atmospheric air being the
substitute which at once suggested itself to me as not only safe but inexpensive, I com-
menced a series of experiments, which at last resulted in a small model, by which I

was able to freeze mercury. A large machine was immediately proceeded with, which
worked so satisfactorily that the use of tbe ether machine was discontinued, and this

year at the same works a more powerful one has been erected, capable, if applied to

such a purpose, of making three tons of ice in twenty-four hours. I shall now proceed
to describe the nature of this machine, which, it will be seen, is allied to the air-engine

in the same manner as the ether machine is to the steam-engine. If we enclose a
quantity of air in a strong vessel, into the top of which we fix a common air-syringe,

and force the piston downwards by hand, we shall compress the enclosed air, which,

by the power so spent, will be heated ; and if we now cool the whole apparatus down
to its original temperature, and allow the air to force the piston gradually back, the air

by the effort will be cooled ; but, inasmuch as the cooled air will not occupy the same
space as the air originally did, the piston will not return to the point at which it was
when we commenced, and thus less power will be given out during tbe expansion of the

air than was spent in its compression. It is not necessary that the air be at the atmos-
pheric pressure : if air of greater density be employed, the cooling power of the ma-
chine will be increased. We have thus got an elementary cooling machine, and as be-
fore power is spent in working it. To reuder this a practicable machine, the first thing
necessary is to perform the compressing or heating operation, and the expansion or
cooling operation in separate compartments ; the one surrounded by water to abstract

the heat generated, and the other surrounded by the substance to be cooled, or from
which heat is to be taken. The one compartment being thus very cold and the other
comparatively warm, the next thing is to nrovide means by which the air can be con-

2n
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tinually transferred from one to the other, without carrying beat from the hot com-
partment to the cold. Thus, if tbe temperature of the hot compartment be 70°, and

that of the cold zero, the air must enter the cold compartment preparatory to expansion

at a temperature as nearly zero as possible, and in returning to the hot compartment
must enter it preparatory to compression, at a temperature as nearly 70 degrees as

possible. That beautiful invention of Stirling, the regenerator, or respirator, as it is

sometimes called, composed ordinarily of a large quantity of wire gauze, through which

the air passes, enables us to accomplish this very perfectly. When the machine is

fairly agoing, the layers of gauze next the cool compartment become as cold as the

compartment itself, and those next the hot compartment as hot, while the layers be-

tween those shade off through the intermediate grades of temperature. Thus the air,

in passing from the hot to the cold compartment, warms the gauze and is itself cooled,

and the cold air in returning is gradually warmed, cooling the gauze in its course ; and
although the air is continually being passed backwards and forwards from the hot

compartment to the cold, and vice versa
s
no heat is conveyed by it from the hot end to

warm the cold and interfere with the cooling power of the air during expansion. By
the help of the diagrams, Mr Kirk then explained the arrangements by which this was

carried out. He concluded by saying that the advantages attending the use of his

machine were, that no expensive or dangerous fluid was employed, involving risk of

fire or suffocation to the attendants ; that the cooling power might be reduced to any

extent when required, the consumption of motive power being similarly reduced ; and

that cupped leather packings might be employed, which gave so little trouble, that in

the first machine one worked for lour months without being touched. Mr Kirk then,

at the request of the meeting, gave some explanations of parts of his machine which

had not been understood, and those explanations appeared to fully satisfy the meeting

of the practical utility of the machine. He further stated that the cost of the machine,

without boilers, was £700. At the conclusion of the paper Mr James Young, of the

Bathgate paraffin works, stated that Mr Kirk's machine had been tried there and found

to be very successful. With a ton of coal they could produce a ton of ice. The inven-

tion must be highly acceptable to many manufacturers.

BRITISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.

Section A.

—

Mathematical and Physical Science.

Monday.
" Report of the Balloon Committee," Col. Sykes Chairman.
"Account of Balloon Ascents," by Mr James Glaisher.— The Committee on balloon

experiments was appointed last year to examine the electrical condition of the air at

different heights ; to verify the law of the decrease of temperature ; aud to compare
the constants in different states of the atmosphere.
"On the Geometrical Transformation of Plane Curv s," by Prof. Cremona, of

Bologna.—Mr Hirst communicate! several interesting theorems recently obtained by
Prof. Cremona, in his investigations on the Transformations of Plane Curves. Tbe
transformation in question will be found described in the Giornale di Matematiche (Vol.

J.) of Naples.
"On the Spectra of some of the Heavenly Bodies," by Dr W. A. Miller and Mr

Huggins.
" On the Retardation of Electrical Signals on Lan J-lines," by Mr Fleeming Jenkin.

"On an Extensive Lunar Plain near the Monies Hercynii which it is proposed to

name Otto Struvc," by Dr Lee.
" On Two of tbe Conditions of the Rcsolvability of a Ternary Cubic Form into Linear

Factors," by Mr J. J. Walker.

Section B.—Chemical Science.

Tuesday.
" On a Curious Example of Etheriflcation," by Prof. Wanklyn.
"An Account of some Experiments on the Rate of Chemical Change," by Mr A. V.

Harcourt.
" On the Action of Hydrogen upon Organic Polycyanides," by Mr T. Fair'ey.

"An Account of Apparatus and Processes for the Chemical aud Photometrical Test-
ing of Illuminating Gas," by Prof. W. B. Rogers.

"Description of a Chemical Photometre for Meteorological Observation," by Prof.

Roscoe.
" Contributions towards tbe Foundation of Quantitative Photography,*' by Pr^f.

Roscoe.
" On Useful Applications of Slag from Iron Smelting," by Dr Paul.
" On Isomorphism," by Dr Williamson.

Wednesday.
" Memorandum on Ozone," by Dr G. Kemp.
" On some Probable New Sources of Thallium," by Mr W. Scott.

Prof. W. B. Rogers exhibited the Inventions of Mr Cornelius, of Philtdelphia, for
" Lighting Gas-burners by Electricity."
" On the Production of Cold by the Expansion of Air," by Mr A. C. Kirk.
" Some Observations on the Constitution of the Atmosphere," by Dr S. Mossman.
" Account of the mode adopted at the Bradford Uuiou for the Utilization of Sewage."

by Mr W. Gee.
" On tbe Disposal of Town Refuse," by Dr Paul.

"On Reaumur's Porcelain," by Mr A. Noble.
" Description of a Cheap Form of Automatic Regulator for the Electric Light," by

Mr S. Highley.
Section C.

—

Geology.

Tuesday.
" Preliminary Report of the Committee on the Distribution r f the Organic Remains

of the North Staffordshire Coa'fleld."

"On Organic Remains in Laurentian Rocks in Canada," by Sir W. Logan, Dr Dawson,
and Dr S. Hunt.
"Notice of Carnassial and Canine Teeth from the Mendip Cave, which probably

belong to Felis antiqua," by Mr W. A. Sanford.
" On Fossil and Human tiemains of tbe Gibraltar Cave," by Dr Falconer.

"On the Distribution of Granite Blocks from Wasdale Crag," by Prof. Phillips.
" On the Excavation of Valleys near Kirkby Lonsdale," by Prof. Phillips.

"On a Peculiar Fossil found in the Mcesozoic Sandstone of the Connecticut Valley,"
by Prof. W. B. Rogers.

Section D.—Zoology and Botany.

Tuesday.

Extract of a letter from Dr Baikie, relative to Magnatits Vogelii.

"On Euphorbiacea.','" by Dr Muller.
Dr E. P. Wright exhibited Prof. T. Huxley's and Mr Hawkins's "Comparative

Osteology."
Dr J. E. Gray exhibited Von Beneden's Work " O j the Marine Leeches of the Coast

of Brest."

"On the Pedicellaria; of theEchinodermate," by Dr Herapath,

"On a Human Skull and the Bones of Animals found with Pottery in a Kjukken-
modding, on the Coast of Cornwall," by Mr C. S. Bate
"On an Ancient Cornish Birrow," by Mr C. S. Bate.
"Shetland Dredging Report : ou the Echinodermata of the Shetland Sea," by the

Rev. A. M. Norman.
"Report of the Dredging Operations on the Coasts of Northumberland and Durham,"

by Mr G. S. Brady.
" Notice of some Rare Scotch Plants and their Localities," by Prof. Balfour.
"On Datura Stramonium and D. Tatula," by Mr J. Buckman.
" Observations on the Spinnerets of Spiders " by Mr R. Beck.
"On the MoIIusca of Butb, and an account of a Parasite found in Anadon Cygnea,"

by Mr J. E. Daniell.
" Notice of a new Entomostracon from Exmoutb," by Dr T. Wright.
" Ou the Testimony of Local Phenomena to the Permanence of Type," by Dr B.

Beddoe.
" On the Old Welsh Mistletoe Cure for St Vitus's Dance," by Mr M. Moggrid^e.
" On Balatta and other Gums regarded as a Substitute for Gutta Percba," by Dr R.

Riddell.
11 On the Food of Birds," by Mr C. 0. Groom.

Sub-Section D.

—

Physiology.

Tuesday.
" Dr I. H, Bennet exhibited a New Sphygmograph," by M. Marpy.
" Report on the Nitrate of Amyle." by Dr B. W. Richardson.
" On Cell Theories," by Mr J. T. Dickson.
"Some Observations on the Horse Chesuut : its Composition aud Uses," by Dr J.

Davy.
"On Vegetables and Fruit as a Source of Entozoa." by Dr T. S. Cobbold.
"On Water as a Source of Entozoa," by Dr T. S. Cobbold.
" On the Hour of Death in Acute and Chronic Disease," by Mr A. Haviland.
"On the Physiological Effect of the Vacuum Apparatus," by Dr T. Junod.
"On the Physiological Effects of Tobacco," by Dr B. W. Richardson.
" On the Size of the Blood Corpuscules in relation to the Size of tbe Arjiraal," by Dr

E. Crisp.

Wbdnesday.

"On the Physiological Aspect of the Sewerage QuestioD," by Dr I. H. Bennett.

Section E.

—

Geography and Ethnology.

Monday.

"On the Progress of Civilization in Northern Celebes," by Mr A R. Wallace.
"On the Meenas, a Wild Tribe of Central India," by Lieut.-Col. Showers.
" A Narrative of Journeys in tbe South Sclavonic Countries of Austria and Turkey in

Europe," by Miss M. Mackenzie.
14 Account of a Journey to Xiengmai and Maulmein," by Sir R. Schomhurgk.
"On tho Ethnology of Cambodia," by Dr A. Bastian.
"On the supposed Infecundity ot Human Hybrids or Crosses," by Mr J. Crawford.
"On some Wild Tribes, supposed to be Aborigines of Southern India," by Dr

Shortt.
Tuesday.

" Ascent of the Congo River as far as the Main Rapids," by Capt. R. F. Burton.
"Journey blong the West Coast of Middle Island, New Zealand," by Mr A. Walker.
" Notes on Kurdistan," by Mr J. G. Taylor.
"On a Recent Earthquake at St Helena," by Sir C. Elliot.
11 On the Jostedal Braa, a Glacial Svstem in Southern Norway," by Mr C. M. Doughty.
" On the fixity of the Types of Man," by the Rev. T. Farrar,
" On the Poisoned Arrows of Savage Man," by Prof. Harley.

Section F.

—

Economic Scienob and Statistics.

Tuesday.
" Report on Scientific Evidence in Courts of Judicature," by Mr T. Webster anfl Mr

J. F. Batemau.
" Sanitary Statistics of Cheltenham," by Dr Wilson.
" On the Locality of the Various Religious Bodies in Ireland," by the Rev. Dr Hume.
" On the Quantity and Value of Grain imported into the United Kingdom sioce the

Repeal of the Corn Laws," by Mr F. Purdy.
" On Crime in England and France," by M. Guerry.
"On the Recommendations of the Public School Commissioners for the Distribution

of School Time," by Mr J. Heywood.
"On the British Home and Colonial Empire in its Mutual Relations," by Lieut.-Col.

Kennedy.
" Health Statistics of the City of Paris," by Mr W. Tite, M.P.
" Statistics of Crime in Australia," by Mr W. Westgarth.
" On Brief Writing," by Mr I. Pitman.
"Notes on a Cotton Chart, showing the Effect of the Civil War iu America on

Cotton," by Col. Grant, R.E.
"Statistics of Live Stock,'' by Mr R. Herbert.

MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
BOILER EXPLOSIONS.

CHIEF ENGINEER'S MONTHLY REPORT.

At the last Ordinary Monthly Meeting of the Executive Committee of this Associa-
tion, held at the Offices, 41 Corporation Street, Manchester, on Tuesday, October 25,

1864, Hugh Mason, Esq., Vice-President, in the chair, Mr L. E. Fletcher, chief engin-
eer, presented his report. This Report was a double one, embracing the month of
September as well as that of October, since the last Monthly Meeting of tbe Executive
Committee was made Special, and consequently the consideration of engineer ng
matters postponed to the October Meeinp, Of this Report tbe following is an
abstract :—
"During tbe last two months 565 engines have been examined, and 692 boilers, 43

of tbe latter being examined specially, and 7 of them tested with hydraulic pressure.

Of the boiler examinations, 608 have been External, 21 Internal, and 63 Thorough.
In the Boilers examined, 276 Defects have been discovered, 2 of them being dangerous.

" The case of a dangerously defective fusible plug is one of importance, since the
occurrence of several failures of the same description of plug have lately occurred.
" The construction of plug referred to was as follows :—The fusible metal was cast

in the shape of a flat washer, a trifle larger in diameter, aud a little thicker than a
penny piece. To fix this washer in its place, it had merely to be dropped into its brass
socket or cup attached to the furnace crown, and then a ring cup screwed over it, so that

by simply unscrewing this cap, the fusible washer was released, and could thus be
removed and renewed at pleasure. With a view of making this washer more sensitive,

and also of insuring a large opening through it in tbe event of the water in the boiler

running short, a copper button was inserted in its centre. It was proposed to supply
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the plugs of this description with a number of spare washers, so that the fusible metal

could be renewed at regular intervals. The whole arrangement appeared so simple,

and the facility for renewing the fusible metal so great, that these plugs., although of

very recent introduction, were yet coming rapidly into general use. Tbey have, how-

ever, proved very dangerous in practice, a number ef failures having occurred, and it

is well, therefore, that engineers should have the facts laid before them.
" These fiat fusible washers have proved too weak to resist the pressure of steam, and

have been punched completely through. In the instance referred to in the table, the

boiler, which had two furnaces, was a new one, and had not been at work many days.

The pressure of the steam was 4otb to the inch, and there was plenty of water over the

furnace crowns the moment the plug gave way. On this point there can be no doubt,

since the manager of the works, in company with another persoo, was standing and
observing the glass water gauge at the time. The rush of water put out the fire, and

scattered the hot ashes ; had the furnace door been open, and the stoker firing, he

would, no doubt, have been dangerously icatded. The plug in the other furnace did

not give way, and the fire in it continued to burn, while it was some time before it

could be approached and drawn, in consequence of the rush of steam and water, so that

the crown plates narrowly escaped injury from overheating.
u This is by no means an individual instance of the failure of this description of plug;

several others have come to our knowledge. It has been attempted, most unfairly, to

throw the blame of these repeated failures upon the boiler attendants, whereas there

can he no question that the fault lies in the mal-construction of the plug.
" It shouid be added that the makers have offered to give a public trial of the plug,

in order to establish its merits, and should this be carried out, since the results may be

of interest to engineers, ihe earliest opportunity will be taken of reporting the results

to them."

REMARKS ON THE BUILD AND EQUIPMENT OF PASSENGER STEAM
VESSELS.

By Ma Geobge Barber, Shipwright Surveyor to the Board of Trade.

Jjlues R®dger, Esq., Vice-President, in tlie chair.

(Continued from Page 192.)

I am often asked about the Buoyant Apparatus, and I always say that I prefer

strong copper tubes, strapped up firmly under the thwarts and exposed to view, so

that it can be seen at any time whether they are perfect or damaged. I object to the

practice of hosing up. Sometimes zinc tubes are surrounded by cork and inclosed in

canvas bags ; but I have found, even in new vessels, that this has not been a buoyant

but a sinking apparatus, from the fact of the tubes having been cracked or burst by
the workman when ramming in the cork ; and, even if this should not be the case, it

is well known lhat when a tube is so snugly stowed away out of sight it is not so

easily examined, and it may become useless from corrosion before its uselessness is

discovered. If I cannot have strong copper tubes, made of from 40 oz. to 60 oz. copper
—that is to say, if owners will not pay builders to put copper lubes into the boats—then

let roe have large, strong, well-painted canvas bags filled with good dry cork, for it is

not such a serious matter to have these opened and the cork renewed, if wet should

have found its way amongst it.

It is very seldom that I have to complain of boats' davits being too heavy. If builders

would bear in mind that not only ought the davits to be of sufficient strength to lower

the boat and its equipments, but that they ought to be strong enough to lower the boat

fall of people softly into fie water, and that, sometimes, from the surging of the falls,

they are subjected to a dangerous jerking or springing motion, I am sure they would
have them made of larger diameter. They could then afford to give them a little more
length outboard, and thereby allow sufficient clearance to prevent the landings of the

boat catching against the rail or gunwale-moulding or robber on the ships' side. The
strength of a davit depends, of course, to some extent upon its form, but I have found,

from trial, that boats of the following proportionate dimensions are efficient, and that

davits of the diameter corresponding thereto are sufficiently strong :

—

Description.
Length
over all.

Breadth
over all.

Depth from
Gunwale to

top of Keel.
Cog tents.

Diameter of

Davit.

Life Boat,

n

Feet.
30
23
26
24

22
20
18
16

14

Feet. Id.

8 4
7 9

6

6 6

6 3
6
5 9
5 6

5

Feet. In.

3 4
3

2 9
2 8

2 6
2 4
2 3
2 1

2

Feet. Iu.

833 4
651
482 7
416

343 9
280
232 10
183 4

140

Inches.

5

4

3?

3*
3

H
If I say anything about the Patkst Appliancks fob Lowering, it will be to express

a wish that the boats to which they are fitted sboald be got out and lowered even at

more frequent periods than when they are furnished with only the ordinary tackles.

Clifford's is a valuable invention, and (he crews would have greater confidence in it if

each man of them were to be taught its mode of application by being made to lower

the boat with it himself; but it becomes worse than useless if, as I have known to be
the case, the nip of the pendant between the friction rollers is allowed to get set so

Jiard and fast that fomentations of hot grease have to be applied before it will move.
The disengaging appparatus of Wood and Rogers is very safe and simple, and Glad-

stone's is even more easy of application, and less liable to get out of order ; but I have
seen the efficiency of the former destroyed by the pin and lever baviog been allowed to

get rusted up, and when I had a boat lowered that was fitted with Kynaston's patent

books, one hook performed its office, and let its end of the boat into the water, while

Ibe other stuck fast, and, from sheer neglect, the very aim and otject of the patentee

was defeated. One of the most simple and ingenious methods of freeing a boat from

the chocks is that which I believe is nobody's patent, but which has been fitted to

some Lalf-dozen vessels at this port. The outer chock or half-chock is kept in its

position against the bottom of the boat by an iron quadrant, which rests upon a trigger

bolt at the underside of the beam or skid, and when this trigger bolt is withdrawn the

chock falls down and the boat can be immediately swung out.

In well-disciplined ships I have had the boats, even with the ordinary tackles, got

out and lowered in a most efficient and expeditions manner. The good discipline was
the secret of the success ; and although I am fully sensible of the difficulties attending

the organization of a new crew, and of the amount of ordinary work which crews have

to perform, I would impress upon the owners and masters who are present the

advantage that would be gained by their establishing a rule, the observance of which
would in a short time be regarded as a part of the regular duty, that at stated periods.

or what would be better still, that at unexpected times, at sea and in harbour, the men
are to be exercised in getting out the boats, and that the patent appliances and locking-

pintles of the davits are to be exdmined and worked at least once a-week.
In Sections 25 to 33 of the "Merchant Shipping Act Amendment Act, 18G2," and

Table (C) in the Schedule to that Act, will be found the new regulations respecting
Lights and Fog-Signals, which will come into force on the first day of June next.*

If any of you will take a walk up one side of your harbour and down the other, and
look at the position in which the side-lamps of the sailing vessels are placed, I will

venture to say that you will find that not more than half a dozen vessels have them
placed where they should he. You will find many nearer the stern than the bow, soma
placed tar inboard on the forecastle, and even on the poop, and others behind fixed
and permanent obstructions. You will see also that, instead of the screens being of the
required length of three feet, the lengths vary from fifteeen to thirty inches. One
would think that there had been a fixed determination to put the lamps anywhere but
in the right place, though, doubtless, i( is merely the result of inattention or of a want
of due consideration of the importance of the lamps being placed in the roost prominent
and conspicuous position possible. In the Royal Navy it is the practice to fix the
lamps, in all classes of vessels, as nearly as possible abreast the foremost shroud of the
foremast, so that all three lamps may be in one transverse vertical plane ; but it is

stated, though I am afraid the statement cannot be borne out by facts, that if this

arrangement were to be carried out in the Merchant service the glasses would be broken
by the clew of the fore-sale, or the lamps would inevitably be washed away. The
steam vessels which are fitted out at this port are, as a rule, supplied with lamps of
most excellent construction. Small lighthouses some of them are ; but I am afraid,

from what I have seen, that, in many cases, the On. which is used is not worthy of the
lamp. Cheap oil, or any kind of oil ought not, for ships' signal-lamps above all others,

to be preferred to the best oil ; and I am sure it will not be necessary for me to bring
forward any argument in support of this statement.
The following extract from the instructions issued by the Board of Trade to their

surveyors has reference to Signals op Distrkss, and you may, perhaps, consider the
remarks about the mortar worthy of consideration :

—"The signals of distress are to

be carefully examined by the shipwright surveyor, to see that they are kept dry and
in good order, and are protected from fire and accident, and that the cannon, which is

to be sufficiently large, is in good condition and ready for use. Ttie signals required
are

—

12 Blue Lights, or
12 Port-fires and 1 Cannon, with ammunition for

12 Charges.

" Surveyors should call the attention of masters and owners to the advantages of hav-
ing a 24-pounder mortar in lieu of a gun, to he used as a signal of distress, as it would
serve to carry a line to the shore in the event of the vessel being in distress on the
coast, and might be the means of saving the crew, when no boat could put off ; the life-

lines provided for the mortar and rocket apparatus at the various coast guard stations

could, in such cases, be made available. Where guns are already provided there will

probably be difficulty in getting the change made ; but in the event of old guns being
replaced, or in the case of vessels fitting for the first time, it is very desirable that the
advantages of the mortar should be pointed out."
You will scarcely believe that in such a simple, though important article of equip-

ment as a Life-Buoy, economy is often studied before efficiency ; but such is the tact.

Reeds and rushes sometime* take the place of cork ; and although, life-buoys made of

these present, when new, a very fair exterior, and may perhaps answer their purpose
for a few weeks, I have known instances in which, when I have had them thrown
overboard, they have immediately disappeared. Gutta-percha life-buoys have
been tried, but the objection to them is tbeir liability to crack. I believe that the
well-made cork life-buoys- not those made of cork parings, but those which are com-
posed of segements of solid cork, and
covered with strong, well-painted canvas
—are the best. And I think it would he
a good thing if large passenger steam-
ships were supplied with one of that
description of life-buoy which you may
have seen suspended from the sterns ot

her Majesty's ships. It is composed of

two hollow copper globes, secured to a
framing of wood, and it can be instantly

detached from the stern by a trigger.

The moment it is Bet at liberty a fuse,

which is attached to it, and which will

burn for a considerable time on the

water, is ignited, and this serves to in-

dicate the position of the buoy to a
drowning person. While I am on this

subject 1 may state that the life-belts,

of which the annexed figure is a sketch,

and which are made on the plan pro-

posed by Captain Ward, R.N., the in-

spector of life-boats to the Royal National
Life-boat Institution, have been found
to be a valuable means of saving life ;f

and I cannot forbear mentioning that

the excellent and liberal arrangement
recently adopted by the Cunard Company,
of having a good cork life-buoy attached

to the end of every sleeping berth in

the ship, is well worthy of imitation.

During those days of dense fog which
we had last week, I put to myself the
question, which I will now put to you,
Where are the "leads" carried in a
steam vessel I You will say, In the
wheel-hou=e, or in the mate's room, or,

if not there, in the boatswain'n store-

room. Now, you know the importance
which is attached to the use of tbe lead ; and why should not the fianrf-iead, at any rate,

be kept always on deck or upon tbe bridge ? It would not then have to be sent for, or

sought for, but would be ready to put over the side at a moment's notice.

On looking ever the discussion which took place on the paper read to you by Mr
Walker on tbe 6th May, 1861, I find it stated tbat if the Commissioners of Northern

Lights were to be applied to, it was most probable that in conjunction with the Clyde

Trustees, they would lay down buoys and establish other appliances for facilitating the

swinging of ships for the adjustment of their compasses. I had occasion to be at the

* The Sections referred to were read to the meeting, and copica of the Act can be had from any Tub.
lishcr for Efghtcenpence. ... , , . c

f During the btorcn of the th February, the Whitby life-bont capsized, and twclvo out of thirteen ot

her crew perished, the mun saved buing the only one who had on a. life-belt of this description.
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Gareloch a few days since, and I find that nothing h is yet been dene in this matter.

I hope it will not be allowed to drop altogether ; for I am sure that you must all be

aware of the necessity of a careful adjustment, and of the importance of affording every

possible facility to the adjuster.

There is one other subject on which, before I conclude, I should like to say a few

words. I have often spoken of it privately, and as I have failed to attain my object, I

will make no apology for now speaking of it publicly. A great number of steamers

are about to oe built for your river and coasting service, and I am anxious that, when
you are getting out their deck and cabin arrangements, you should make some
improvement upon thi arrangement of water-closet accommodation which at present

exist". The legislature of this country and of America have, as far as emigrant ships

are concerned, laid down fixed rules on this subject ; but I want you to take the matter

in hand yourselves. I do not complain of the p'umber*' department, for there is

ample evidence to prove that the Clyde plumbers have given the subject the greatest

possible attention ; but I complain of the inadequacy and unsuitability of the present

arrangements. Come with me on board any of your first-class coasting steamers, and
let us see what the cabin arrangements are. A t-paci'.us aud beautifully decorated

saloon ; elegant skylights ; comfortably arranged sofas ; a large and well appointed

pantry ; state-rooms, with sleeping accommodation for sixty or eighty persons ; four or

six momy wash-basins ; but tor tiiis large number of passengers,, how many water-

closets are there ? One. Only one. And where is it placed? Anywhere. In any

corner, no matter hjw small or dark, which could not be appropriated to any other

purpose. Look into the ladies* cabin. There are eighteen or twenty sleeping berths ;

and over in one corner—perhaps placed angle-ways—and opening directly upon the

beads of two liers of sleeping berths, there is a door—not larger than one of the doors

of your bookcase,—and this excludes from view a miserable, uncomfortable, little bit

of a sentry-box, not more than thirty inches square, and barely high enough to sit

upright in. We will not go and look at the accommodation provided for the fore-

cabin and steerage, for if we do we shall turn away in disgust. Your rivzr stea-ners

are as bad, if not worse, in this respect ; and I firmly believe that many a passenger

has suffered, and many an one will suffer, an untold amount of agony, rather than

enter one of these wretched, dark, ill-contrived, badly-ventilated places, which are a

disgrace to the other arrangements of the vessel. No doubt a great deal may be said

about the carek'ssness of passengers themselves ; but in these new steamers which are

about to be built, and of which tuch gieat expectations as to speed and beauty are

entertained, see whether you cannot make some improvement. Give more room, more
light, more air. In the ladies' cabin, take it out of the corner, and give it a square, roomv
place by itself. And in the river steamers see whether you cannot arrange a place fit

fur any one to go into. If you will do this, you will have the thanks of that large

multitude of passengers which crowd your steamers during the whole of the summer
etason. It is also very desirable that an improvement should be made upon the present

arrangement of companions and ladder-ways in your river steamers. Every one who
has travelled in your river steamers must have experience 1 the inconvenience of the

present arrangement, and many, I doubt not, have, wiih myself, thought how utterly

impossible it would be, in the event of an accident occurring, lor the passengers in the

cabins to get upon deck in a reasonable time. No one would now think of putting a

narrow, inconvenient staircase, with the old-fashioned, daugerous, wedge-shaped steps

into a house, and why should you continue to put them into you" steamers ? Why
not put the companion in the middle-line, and give a wide, easy stair ? You would get

quite as much passenger space on deck ; there would be less danger to children and
females when descending ; and in the event ot an accident happening to the vessel, thj

passengers would be able to get upon deck without that confusion and loss of time

which would be sure to arise from the obstruction cau-ed by the present arrangement.

1 have directed jour attention to a great many subjects, and I now invite you to a

discussion upon them. I have hid something to say about iron decks and ships built

of a combination of wood and iton ; ab«ut the planing of butts and the necessity of

pipes which pass through the ship's side being exposed to view ; about preservatives

for ships' bottoms, a .d the importance of keeping the inside of iron vessels well coated
;

about leaky forecastles and square butts to deck planks ; about rudders aod rudder-

pendants ; chain cables and hawse-pipes, and a chain-testing machine ; about pumps
and pump roses, boats, boats' davits, arrangements; for giving buoyancy, appliances for

lowering and disengaging, and the desirability of boats being exercised ; about signal-

lamps and signals of distress, life-buoys, leads, and compasses. You may, perhaps,

have thought that some of these were mailers scarcely worth speaking about ; but,

trivial as they may appear, they have an important bearing upon safety ; and " safety,"

>ou know, is the only text which 1 have to study. I hope you will not think that I

have spoken too plainly ; and if what I have said will induce you take the matters to

whkh I have referred into your consideration, aud to give io Safety conie share of that

attention which I have reason lo fear is too often wholly given to Saving, I shall not

regret having occupied this evening so much more ol your time than I intended.

MONTHLY NOTES.

MARINE MEMORANDA.
Steam Shipbuilding on the Clyde.—Messrs A. & J. Inglis, of Point-

house, have launched a screw of 580 tons for a Spanish firm. The steamer,

named the Bayo, will be fitted by the builders with direct-acting engines of 90-

horse power. She is constructed to carry a large cargo with a moderate

draught of water. The steamer Hattie, originally built for the Wemyss Bay
Railway Company, but afterwards sold for blockade-running purposes, has run

the lights at the rate of 19 miles per hour; she was built and engined by
Messrs Caird & Co. Messrs Aitken and Mansel, of Whiteinch, have launched

a paddle of the annexed dimensions:— Length of keel and forerake, 250ft.,

breadth of beam. 3 1 ft. ; depth moulded, 12ft. She was named the Florence,

and is being fitted with oscillating engines of 250-horse power, by Messrs J.

Aitken &. Co.. of Cranston-hill. Messrs C. Connell & Co., of Overnewton,
have launched an iron screw of 650 tons for Messrs Handysides and Hender-

son, who propose to employ her in the Mediterranean trade. She was named
the Napoli, and is the fifth steamer built by Messrs Connell & Co. for the same
firm. Mr T. B. Seath of Rutherglen, has launched the Voldroque, the fifth

steamer which he has built to the order of the Haytian Minister, for passenger

traffic iu HaytL The dimensions of the Voldroque are 156ft., by 20ft. and 14ft.

The Aleppo, screw, 2000 tons, has been launched from the yard of Messrs J.

& G. Thomson, of Go van. She is the first of a new fleet building for Messrs
Burns and M'lver, of Liverpool, and is intended tor their Mediterranean ser-

vice. There are no les3 than 14,000 tons of steam shipping building, on the

Clyde, for the same firm. On the whole, the shipbuilding trade of the Clyde
is scarcely so active as formerly, the high price of money having exercised a

depressing effect on this branch of industry. During October there were
launched on the Clyde 15 vessels of 12,000 tons, against 20 vessels of 17,000
in October, 1863.

MISCELLANEOUS.
Indian Steel Wootz.—In the fifth part of bis " Force productive des

Nations," treating of lndo-China and India, Baron Charles Dupin has given
some very curious particulars as to the native methods by which the Indian
steel or wootz, which was celebrated even in the days of Alexander the Gieat,
is produced. The native workman breaks up into small pieces a bar oi the
iron he has already obtained by the native process, i.e., direct forging from
roasted hamatite in a charcoal fire like the Catalan forging. He throws these
fragments into a crucible of moderate size, pell mell, with bits of the dried wood
of the Cassia auriculata, and with some green leaves of the Asclepias gigantea,
or failing these, of the Convolvulus laurifolia. He covers and heats altogether
until an ingot of cast steel is found in the bottom of the crucible. Upon this

singular process M. Freray has experimented, and with the following curious
results, confirmatory of his views that either nitrogen or phosphorus, or both,

must be present, as well as carbon, in order to produce steel. He finds on
examining the leaves of the Asclepias gigantea that they contain an azotized
milky juice, and that the ashes ot the wood of the Cassia auriculata contains
phosphorus—nearly all the saline matter in these ashes consisting of phos-
phates. The facility with which the native iron is aerated (or made steel oi),

M. Fremy attributes in analogy with his own previous researches to the fact

of its production at a very low temperature, and that hence it is free from the
silicon, sulphur, and arsenic, which cast iron obtained at high temperature in

blast furnaces, and especially by hot blast, is certain more or less to acquire.

He also remarks that these steels which take the hardest possible temper are

always those which contain phosphorus.

—

Ed.
Aluminate op Barytes in Solution and Pure Salts of Alumine for

Industrial Purposes.—These have been produced by M. Gandin, and result

from a somewhat remarkable discovery. Having been consulted by a manu-
facturer as to the possibility of obtaining pure barytes from chloride of barium
by the mere action of steam at a high temperature, he exposed a mixture of
chloride of barium and calcined alumina to steam at a bright red heat. Upon
lixiviation he obtained an alkaline colourless and limpid solution, which proved
to contain nothing but barytes aud alumina, in the state of aluminate of barytes.

Pursuing this, he found that native sulphate of barytes mixed with the ferru-

ginous clay (alumina) of Provence, and charcoal, and submitted to heat and
steam as before, evolved the sulphur in the form of sulphuret of carbon, sulphur
iu crystals, sulphurous acid and sulphuretted hydrogen, and that on treating

the fritte with hot water, he had a solution as befure of pure aluminate of bary-

tes, and free from iron. The condensed steam gives a true milk of sulphur, i.e.,

sulphur in solution, which passes unchanged through filtering paper, and which,
as M. Gaudin says, will no doubt play hereafter an important part in pharmacy
and in the arts as a most energetic form for presenting sulphur for vital or for

chemical combinations. The most remarkable fact remains, however. When
the solution of this aluminate of barytes is decomposed by the exact equivalent
of sulphuric acid necessary to saturate the barytes

—

both this and the alumina,
or as we might call it here, the aluminic acid, go down together— if we con-
tinue now to add more sulphuric acid. The alumina redissolves, and we get a
pure solution of sulphate of alumina ; or if for sulphuric acid we substitute

[alter the precipitation of the barytes by its equivalent of SOa) nitric, muriatic,

or acetic acids, we obtain corresponding nitrates, hydrochlorates, or acetates of
alumina. The sulphate of barytes precipitated may be of course again decom-
posed by alumina and charcoal, &c, &c. This gives the basis of an important
manufacture of pure salts of alumina wherever sulphate of barytes is found
abundantly.—Ed.

Writing Ink Employed by the Arabs.—M. Guyon presented to the
Academy of Sciences a vegetable product employed by the African Arabs as a
material for writing ink. It is a resinous matter exuded by an arborescent
species of Lentiscus (the Pistacia atlantica], called Btoon by the Arab3. The
material itself is named Semag by these people. The exudation is only found
at places where caries has more or less deeply affected the trunk, and from
which the tree appears scarcely ever quite exempt. It is nearly black, and
mixed with particles of rotten wood It is wholly different from the gum
exuded by the sound wood, which is very like the mastic of Chio, although
the Arabs chew both indifferently as a dentifrice, and to strengthen the gums
and give an agreeable odour to the breath. This peculiar substance becomes
of an intense black after exposure to the light. It is said to afford an ink
when mixed with mucilage such as that of Nagacanth, which flows and works
well, and is of extreme blackness and beauty, and resists almost every agent
that the paper itself can withstand, and some that wholly destroy the latter. It

is no doubt some form of natural TJlrmn united with the gum resin of the plant
in a more or less altered state.

Lenoir's Gas Engine.—We have recently had an opportunity afforded us
of witnessing the working of one of these useful inventions, which has been on
view to the scientific world, and those interested in this class of machinery, at

40 Cranbourn Street, Leicester Square. We hope shortly to see the gas engine
occupy that prominent place amongst the various prime movers of the present
day which it so well merits. A company has now been establisbed for the
working of M. Lenoir's patents, and arrangements made with the Beading
Iron Works Company (late Barrett, Exall, & Andrews'), for the manufacture
of the gas engine in an efficient manner. The small half-horse power engine
on view at the Co.'s depot, iu Cranbourn Street, leaves nothing to desire either

iu point of workmanship or efficiency. Our previous pages,* and the pages of
our Exhibition Record, have already made our readers acquainted with the
nature and construction of Lenoir's gas engine. We are glad to be able to

state that this engine is rapidly making its way to general use, not only
throughout France, but in other countries. The consumption of gas in Lenoir's

* Vol. VI. (S. S.) page 199, P. M. J.
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engine has been found by practical experiment to be very nearly at the rate of

70 feet per borse power per hour of actual work, giving- a cost with gas at 4s and

6d per 1000 feet of nearly 4d per horse power per hour. When small power

only is required, this engine has proved both more economical and safer than

steam engines of equal power. It can be instantly stopped by turning off the

gas, when, unlike the steam engine, all consumption of fuel is simultaneously

stopped ; and hence the great economy in its working, whilst the dangers attend-

ant on the erection and working of boilers and furnaces in confined workshops is

entirely obviated. "When once started, the engine may be left without risk of

danger, as, should it stop from any cause, no injury can ensue, whilst no fear

need be entertained of its exceeding its proper regulated speed of working.

Its extreme lightness renders it particularly well adapted for use in ordinary

work rooms, and under circumstances where a steam engine, with its concomi-

tant steam and exhaust pipes would be totally inadmissable. An excellent

application of the gas engine has suggested itself to our mind in the driving of

sewing machines, and we have little doubt that ere long our enterprising hair-

dressers will be brushing the heads ef the million, not by steam, but by gas

!

The New Light.—One of the most attractive, if not the most scientific,

features of the British Association meeting, was the lecture on Light, by Prof.

Roscoe, in the course of which he exhibited the magnesium light. The light

emitted by burning magnesium wire is exceedingly rich in chemical rays, so

much so that it may be used instead of sunlight for the purpose of photography.

As an illustration, a photograph of Sir Charles Lyell was taken and shown
upon the screen. The spectrum of burning magnesium is exceedingly rich in

violet, and ultra-violet rays, partly due to the intensely heated magnesia formed
by the combustion. The chemically active power of the magnesium light was
determined some five years since, and its use for photographic, purposes pro-

posed. It was shown that a burning surface of magnesium wire, which, seen

from a point at the sea level, has an apparent magnitude equal to that of the

sun. effects on that point the same amount of chemical action as the sun would
do if shining from a cloudless sky at a height of 90° 53' above the horizon. On
comparing the visible brightness of these two sources of light, it was found

that the brightness of the sun's disc, as measured by the eye, is 524: times as

great as that of burning magnesium when the sun's zenith distance is 67° 22',

whilst at the same zenith distance the sun's chemical brightness is only five

times as great. Hence the value of this light as a source of the chemically
active rays for photographic purposes becomes at once apparent. In the me-
moirs published in the above year, it is stated that the steady and equable
light evolved by magnesium wire burning in the air, and the immense chemical
action thus produced, render this source of light valuable as a simple means of

obtaining a given quantity of chemical illumination, and that the combustion of

this metal constitutes so definite and simple a source of light for the purposes
of photo-chemical measurement, that the wide distribution of magnesium be-
comes desirable. The application of this metal as a source of light may be-

come even of technical importance. A burning magnesium wire of the
thickness of 297 millimetre evolves as much light as 74 stearine candles, of

which five go to the pound. If this light lasted one minute, Q'987 metre of wire,

weighing 0*120 grammes would be burnt. In order to produce a light equal to

74 stearine candles burning for 10 hours, whereby about 20 lbs. of stearine is

consumed, 72-2 grammes (2^ ozs.) of magnesium would be required. The
magnesium wire cau be easily prepared by forcing out the metal from a heated
steel press, having a fine opening at bottom ; this wire may be rolled up in

coils upon a spindle, which could be made to revolve by clockwork, and thus
the end ©f the wire, guided by passing through a groove or between rollers,

could be continually pushed forward into a gas or spiiit lamp flame, in which it

would burn. The manufacture of this metal is now carried on under Mr
Sonstadt's patent, by the Magnesium Metal Company of Manchester, and the
light evolved by the burning wire is likely to be applied to very many techni-

cal purposes. It appears that the Manchester company has received an appli-

cation from the managers of the gasworks at Rio de Janeiro, who seem to

think it would be better for them there to light with magnesium wire than with
gaa. Prof Koscoe believed it was a serious proposal, but scarcely expected
such an idea would be carried out in practice.

New Boeing Machine.—In explaining some of the more important articles

in the Royal Cornwall Polytechnic Society Exhibition, Mr Sydney Hodges,
referred to Mr Hosking's machine for boring rocks, so a3 to lessen manual
labour in this direction. The following was the account given by the inven-
tor of the machine :—This machine may be made with either one or two borers,
and these so arranged that they can be adjusted to bore in any direction,
either horizontally, perpendicularly, or at any augle that may be required. A
reference to the model will show its adaptation for boring in quarries, tunnels,
adits, shafts, «fcc. It is arranged that the borer can be taken out of the hole for
changing without altering the angle or position of the machine. The model
is not provided with a fly-wheel, but this must be applied in practice, and will
thereby insure a uniform and steady motion, also preventing the continuous
shocks perceptible in the mode].

Electrottpisg at Messrs Elkington's.—When an electric current of
sufficient power is passed through any liquid, that liquid, whatever it may be,
suffers decomposition ; that is to say, it is split up into its component elements.
Thus, if two platinum wires leading from a voltaic battery be dipped into water
the water becomes decomposed1

, hydrogen flowing from one wire, oxygen from
the other. If to the water we add some metallic salt, such as sulphate of
copper, decomposition still takes place, but only one of the elements of water,
oxygen, will be evolved, for the hydrogen on being released will take the place
of the copper in the solution, and the liberated metal will be deposited on one
of the platinum wires. The electrical action maybe continued until all the
copper is abstracted from the metallic solution, and nothing is left behind but
sulphuric acid and water. If instead of the platinum wire leading from the
positive end of the battery we substitute a copper-plate, no gases will be evol-

ved at all, the liberated oxygen uniting with the copper to form oxide of copper,

which is immediately dissolved by the liberated sulphuric acid. Thus a per-

petual current of copper (so to speak) may be maintained between the two ends
of the battery. If the other wire be replaced by a metal mould of a coin or

other object, an exact copy in copper will be the result. A solution of silver

and a silver plate will give a silver copy, and a solution of gold and a gold

plate will give a gold copy. This then is the whole principle of electro-plating,

from which it will be seen that four things are necessary—first, a battery or

a magneto-electric machine for generating a current of electricity ; second, a

separate vessel in which the operation is to be conducted ; third, a solution of

silver ; and lastly, a silver plate termed the anode, to supply silver to the solu-

tion as fast as it is deposited on the article to be plated. The vessel to be
plated having been finished as far as the white metal, it is taken to the scrub-

bing-room, where it is thoroughly cleaned from all grease* dirt, and oxide it

may have contracted during its manufacture. The process by which this

cleaning is accomplished is simple, and consists in first submitting the articles

to the action of a revolving brush charged with a weak solution of potash.

This removes all the grease and dirt. They are then dipped in a solution of

common red nitrous acid, which dissolves any films of oxide remaining in the

surface of the metal, and what would prevent the silver adhering. They are

lastly washed in water, in which a little potash has been dissolved, and dried

in fine sawdust. The articles to be plated are first covered with a thin film of

mercury, by being washed over with a weak of solution of nitrate of mercury.
This gives them a bright metallic surface, which is particularly well adapted to

receive the silver coatiug. A number of spoons, forks, or other articles being

thus made ready for plating, they are attached to copper wires, terminating in

hooks ; by means of which they are suspended to a long brass or copper rod.

They are then dipped into the silver bath, the brass rod on which they are

suspended being made to touch a wire in contact with the zinc end of the
battery. The instant the articles are immersed in the clear liquid a film of

pure silver of dazzling brilliancy begins to spread over their surface. No
movement is perceived in the liquid which still preserves its transparency.

Upon the time the articles are allowed to stay in the bath depends the thickness

of the layer of silver. The exact amount of silver deposited on each is ascer-

tained by a very simple method. One of the spoons or forks is distinguished

from the others by a mark in the hook by which it is suspended. This partic-

ular article is called the test, and is weighed from time to time until the proper

thickness of deposit is ascertained. The thickness of deposit varies according
to the quality required or the purpose to which the object is to be put. There

.

are several methods of forming the solution of the double cyanide of silver and
potassium which forms the bath. One of the most simple consists in dissolv-

ing two parts of pure silver in six parts of nitric acid by the aid of heat, and
evaporating to dryness. The nitrate of silver thus formed is dissolved in

twenty-five parts of pure water in one vessel, and, in another, two parts of

cyanide of potassium are dissolved in ten parts of water. This solution, added
by degrees to the nitrate of silver solution, precipitates cyanide of silver, nitrate

of potash being formed in the supernatant liquid. If this operation be con-
ducted with care, until the addition of a drop of cyanide solution no longer
produces a precipitate, the supernatant liquid which contains the nitrate of

potash may be poured off without leaving any of the silver salt. The precipi-

tate is then washed with pure water two or three times, and to it is immediately
added a solution of two parts of cyanide of potassium, dissolved in the smallest

quantity of water, the whole being agitated until the cyanide of silver is dis-

solved. This quantity is then diluted until it makes up one hundred parts, and
it ia ready for use. The silver solution thus obtained is put into large rectan-
gular tanks, made of wood or cast-iron, well lined with gutta-percha to prevent
the absorption of the liquor. The tanks are divided by brass rods, upon which
are suspended plates of pure silver, which, by gradual dissolution, keep up the
supply of silver. These rods are all connected with the positive pole of the
battery by means of a metal frame which runs round the tanks. Between these

wires are others communicating in a similar manner with the other pole of the

battery, which are also connected with each other, upon which are hung the
objects to be plated. The density of the solution has to be adjusted with great

nicety j for during the decompositions and recompositions continually taking

place in the bath, upward and downward currents are generated which cause

perpendicular stride on the surface of the plated articles. This inconvenience

is obviated by rendering the density of the liquor more uniform by keeping it

gently agitated by a simple mechanical contrivance. The deposit formed by
the ordinary solution of double cyanide of silver and potassium is generally

dull and lustreless, but a small quantity of bisulphide of carbon added tp the
bath determines the formation of a brilliant coating. At the end of four hours
or so, according to the degree of thickness required, the articles are taken out
of the bath, and this partof the operation is considered completed. For commpn
articles \\ to 3 ounces per square foot of surface is considered sufficient for

ordinary wear. When they are taken from the bath they are quite dull {except

the bisulphide of carbon process has been used) and require polishing with what
is called a scratch-brush. This is a rotatory brush fixed on a lathe and turning

at the rate of five or six hundred revolutions per minute. The brush itself is

made of very fine brass wire, almost as fine as a hair, which is drawn specially

for the purpose through draw-plates formed of rubies. The revolving brush is

kept mpist with soap and water, so that the wires may slide over the surface of

the silver without detaching any of its particles. The atoms of silver are thus

forced close together, and rendered fit to undergp the process of burnishing,

which gives a polish to them equal to that of a mirror. The process of burnish-

ing consists in forcibly rubbing the metal with a highly polished steel agate or

hematite tool. The final polish is given by successive applications of rotten-

stone and fine rouge, the last touch being given by the girl's hand, whose soft-

ness and delicacy of skin gives a polish which no other means can attain. The
final polish being given to the articles, nothing remains but to pack them up
in silver paper of the best quality and send them to their destination.— Tfte

Ironmonger.
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Hardening Cast Iron.—A patent has been taken out for a new method of

hardening the surface of castings. When the piece is filed up, or otherwise

finished, it is brought to a cherry red heat, and then immersed till quite cold

in a solution composed of 1,080 grammes of sulphuric acid, and 65 grammes of

nitric acid to 10 litres of water. It is added that the thickness of the stratum

hardened is sufficient for all ordinary purposes, and that the iron suffers no
distortion.

Frictional Electricity.—At the last meeting of the British Association,

Professor W. B. Rogers exhibited an invention by Mr Cornelius, of Phila

delphia, for lighting gas by electricity. It was the first time it had been ex-

hibited in Europe. The electrical apparatus was attached to a common gas-

burner. It was an application of the principle of frictional electricity, and, as

soon as the Professor removed the stopper of vulcanite, the friction generated

an electric charge, and the gas was instantly ignited. It could be made so as

at the same instant to light the whole of the burners in a room. It was the

invention of a man of little education, who had turned his self-gained scientific

knowledge to a practical application.

The Mineral Wealth of Turkey.—An exceedingly interesting article

has just appeared from the pen of Mons. E. Dalloz, on the mineral wealth of

Turkey. The Ottoman empire comprises rich mineral bearings of every kind,

but it is especially metalliferous minerals which abound in it. Independently

of the auriferous sands over which roll the greater part of the rivers of Bulgaria,

Servia, and Wallachia, explorers have found—more particularly in the

Slavonic and Greek mountains—mines of iron, copper, lead, and silver; but

the apathy of the Turks is proverbial, and it is in vain that Nature has thus

shown herself prodigal towards them, as they work scarcely one-twentieth part

of the metallic bearings which they possess, while those which have been
attacked are only worked very badly. The Koran embodies a great truth when
it says—" Labour, art, and industry guarantee man from necessity," But the

Turks have never shown a very great readiness to obey and act on this precept

of the prophet, but have rather sought to establish by the scimitar the reign of

Islam, First, with regard to mineral combustible, M. Lame-FIeury indicates

the existence of important bearings of coal in Albania and the presence of

lignite in Roumelia, near Rodosto, and in the Isle of Candia. The existence

has been recognised, besides, of a powerful bearing of lignite at Doroous-Dere

on the European shore of the Black Sea, about four leagues from its embou-
chure into the Bosphorous ; but the richest carboniferous basin of Turkey is

that of Eregli (the ancient town of Heraclea), in Asia Minor; the combustible

mineral there presents itself in a state of coal. The collieries of Eregli extend
along the littoral of Anatolia over a band of earth 90 miles long and 6 miles

broad. There were recently in this district 40 centres of extraction in activity,

employing 200 Slavonian or Croatian miners, besides several hundred men en-

gaged in transport arrangements, &c, and producing an annual average ot 200,000

tons of coal per annum. The principal working is at Zougourda, at a small

distance from the sea ; but as at Zougourda there is only a bad shore, which
ships cannot approach in bad weather, the central depot for combustible has

been established at Eregli, situated some 24 miles more to the west. To the

north-east of Servia, a Danubian province submitte4 to the sovereignty of the

Sublime Porte, are the Dobra Collieries, on the Shores of the Danube ; these

collieries have an extent of 14,000 acres, and have been recently conceded to the

Franco-Servian Company by the Servian Government. According to a note
published by this company the Dobra Collieries, the beds of which brought into

working have a power of 48 in. to 60 in., furnish, at a return price of 4s 2d
per ton, a rich long flamed coal, capable of sustaining a comparison with the

best English coal, and the extraction of which might be effected at the rate of

150 tons per day. The same note adds that the Dobra Collieries are

situated so near the Danube that the first gallery opens out at a distance

of 40 feet, the second at 800 feet, and the third at 1600 feet from the

river. An important quantity of English coal is imported into Turkey,
the deliveries from Great Britain into the Ottoman empire in 1858 having
amounted to 190,607 ton3. We shall take an early opportunity of recurring

to the mineral wealth which the lazy Turks either wholly neglect or are allow-

ing foreigners to utilise. The two levers which are required to raise Turkey
from her present unsatisfactory state are constitutional liberty and well-

ordered enterprise. But when will the sick man ever enjoy these blessings.

Coal in Australia.—The official examiner of coal-fields in the Illawarra

district, to the south of Sydney, states that the southern coal is of a different

character to the northern coal, yet the two have always been suspected to be
of the same general formation. It has been often guessed that the northern
coal-field dipped under Sydney, and reappeared at Woliongong. By a careful

examination along the coast of the superimposed strata, the connection of the

two coal-fields seems to have been established. The Woliongong coal seam,
it appears, is not identical with any of those worked at Newcastle, but is a

more elevated seam. If it ever existed at Newcastle, it has suffered denudation,
and has disappeared. The lay of the Woliongong coal measures is traceable

with tolerable clearness along the face of the sea cliff. The top seam vanishes
below the water line, at a point about thirty-four miles south of Sydney. It

has been identified as reappearing above the water at Tuggerah Beach to the

north of Sydney, and about seven miles south of Lake Macquarie. The Tug-
gerah Beach coal (which has not been worked) lies next above the Lake
Macquarie coal, and its identification with the Woliongong coal enables the
section of the coal basin to be so far completed that the order of superposition

between the Southern and Northern measures is determined. Two other out-

lj'ingcoal measures are known to exist, one at Mittagong, further south than
Woliongong, and one above Stroud, north of Newcastle. There are said to be
twenty-six different seams of coal, averaging three feet in thickness, or con-
taining altogether 157 feet in thickness of coal. The strata in which these
seams are imbedded represents a depth of five thousand feet. These twenty-
six seams do not form an exhaustive list of coal measures, but include only
those which have been so far examined as to be placed in their order. The
collocation of other known seams awaits further investigation.

Alcohol from Coal Gas.—Berthelot, in his new work, comprising the
whole of his lectures on Organic Synthesis, delivered at the college of France,
during the present year, has demolished the proposition for making alcohol
from coal gas, showing that the process is extremely costly and the resulting
spirit extremely impure.
Nail Making.—The method of making nails by hand is a very simple one.

The iron is received by the nailer in the shape of square rods or bars, varying
in thickness according to the kind of nail to be made from them. The ends of
several of these rods are placed in the fire at once, and when properly heated,
one is withdrawn and forged on a steel anvil to a fine tapering point, the
sharpened piece being cut off to the requisite length with one blow of the chisel,

a gauge being used to regulate the size. In the case of horse-shoe nails,
which have no heads, this operation completes the nail, but in most cases a
subsequent process is necessary to form the head. Having returned the rod to
the fire, the nailer picks up the-hot nail with a pair of tongs, and drops the
point into a hole in an instrument called a bore. The hole is slightly smaller
than the upper or thicker part of the nail ; so that when dropped in, a few well,
directed blows of the hammer on the projecting portion converts it into a flat

head. If the head is to be of a particular shape, as in the case of clasp nails-
cottage heads, &c, a kind of die or swage is used. Some nailers acquire great
dexterity in their craft, many of them making 34,000 flooring-nails in a fort-
night, which would require somewhere about one million strokes of the hammer.
By practice they acquire a mechanical habit of forming a complete nail by a
certain number of strokes, so as never to make an unnecessary movement.
With medium-sized nails the operation of sharpening and cutting off the nail is

done so quickly, that several nails can be sharpened, cut off, and beaded from a
single rod before sufficient time elapsed for them to lose their heat. The larg-
est nails or spikes of course can be only forged one at a time. Besides hand-
wrought nails, cast nails have long been in use for certain purposes. Although
much cheaper, they are brittle and clumsy ; hence they are only used in a few
cases. The first step in the process of machine nail-making is cutting the iron
plate into ribands, the width of which regulates the length of the nail, while
the thickness of the riband determines its thickness. This is comparatively a
quiet operation, the blade of the cutting machine descending on the iron plate
with ruthless steadiness, a slight grating being the only audible evidence of its

power. Un entering the machine room the first thing we notice is that each
machine has a cutter going up and down with a scissor-like motion. In front
of it is a kind of table, along which a girl is advancing a riband of iron, which
she holds in a clamp, the guillotine biting off bits of it at the rate of two or
three hundred per minute. On picking up these bits, which are dropped by the
machine into an iron trough, we find they consist of wedge-shape'd slices of
iron, or boot-heel sparrables, their length being the width of the band, which is

cut up without waste. If we imitate the action of the machine with a pair of
scissors on a piece of cardboard, we shall find, that in order to cut it up into
wedge-shaped paper sparrables, we shall have to do one of three things ; we
must move the scissors to the right or left, according to the inclination of the
angle between the pieces : or we can move the paper to the right or left in the
same manner, and so present it each time at the proper angle for cutting off the
sparrable ; or, lastly, we can accomplish the same end by keeping the scissors
stationary, and simply turning the slip of paper over and over. In the machines
before us these three methods are all made use of. In the first machine we
examine the guillotine turps on its axis slightly each time, and so forms the
sparrable. The next form has the guillotine stationary and the table along
which the band travels swaying from side to side. Many of the machines con-
structed on this principle are purely automatic; the bands— six to one guillotine—being pulled along to destruction by a weight and chain working over a
pulley. These simply require a boy to attach fresh bands to the feeding appa-
ratus as they become used up. In the third variety the workman turns the
band over and over from side to side, the guillotine being set at an angle. By
altering the angle at which the cutter acts on the band of iron, the wedge-like
pieces can be made broader or narrower at the large end at will. The broad-
ended pieces form horse-shoe nails and boot sparrables; the narrow-ended,
ordinary headless brads for carpenters' work. The next machines we inspect
are those for making headed brads, and act in precisely the same way as those
we have already examined. The cutting portion of the guillotine in this iu-

stance is made with a double corner to it^ which forms the half head to the
brad. In this case, also, the iron band is cut up without waste, as may be
readily seen by fitting together a number of half-headed brads, taking care that
the head of one fits to the tail of the other. The next set of machines are for
making nails, properly so called; that is to say, nails with perfect heads.
These machines are in all respects similar to the others, as far as the cutting
off the wedge-shaped piece from the band of iron. The wedge, however, in-
stead of falling into a trough, as in the case of the sparrables and brads, is

forcibly gripped a short distance from the broad end, between two jaws, the
moment it is cut off. At the same instant a die, the shape of the intended
head, strikes the broad end from the side, and forms the head. If an ordinary
2-inch clasp or cottage-head nail be examined, the mark of the grip is seen
very plainly a little under the head. This squeeze is rather advantageous than
otherwise, and causes the nail to be slightly larger in the middle than near the
head, making its hold in the wood much firmer than if it was a plain wedge.
The machines for making headed nails are of course much slower in their work
than the brad-machines, which simply have a cutting action to perform. The
pieces of metal they have to exert their force upon are also much larger, and of
course require a steadier and slower pressure. The actions of cutting and
compressing have a tendency to destroy the fibrous character of the iron; the
nails and tacks are therefore submitted to the process of annealing before they
are sent out. This is performed by heating them to dull redness in a furnace,
and then throwing them into water. They are then dried and examined by
children, who, with inconceivable rapidity, detect and throw out any that may
be imperfect. Tbey are then weighed and packed in coarse canvas bags.— The
Ironmonger,
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PRICES CURRENT

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING NOVEMBER 2S, 1864.

(Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd week. 3d week 4th week.

IRON. £ s. d. £ a. p £ s. a £ s. D.

Bars, Jfcc, British, per ton 7 15 7 1.3 7 15 7 15
NailRods, 9 10 9 10 9 10 9 10
Hoop, 10 10 10 10 10 10 10 10

Sheets 11 10 II 10 11 10 11 10

Pig, No. 1, Wales, 4 10 4 10 4 10 4 10

Bars, Staffordshire, 9 10 9 10 9 10 9 10

Rails, 7 5 7 7 7
Pig, No. 1. Scotch, best qual. 1/ to 3/ higher 216 6 211 211 2 11
SwedishBars 12 2 6 12 10 12 10 12 10

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), IS 8 16 16 16

In faisots 17 10 17 10 17 10 17 10
Spelter, ingot, 23 2 21 10 21 10 21 10
Zlsc, sheet, 28 23 23 2S

COPPER,

Sheathing bolts 9S 93 98 98
Bottoms 105 105 105 105
Old, exchange, 91 91 91 91

Tough Cake, per ton 87 S7 87 87
Tile, 87 87 87 87

TIN.

English blocks 101 101 101 101
Barsin barrels 102 102 102 102
Refined 10S 106 106 106
Banci, 98 95 10 95 10 95 10
Straits 96 10 95 10 95 10 95 10

TIN PLATES.
Char. IC, per box, 196 196 190 196
Coke.IC 14 14 14 14

LEAD.
English pig, .. .. _ .. .. 20 15 20 5 20 5 20 5
Sheet, 21 15 21 5 21 5 21 5
Spanish pig, in bond, 19 10 19 10 19 10 19 10

TIMBER—PEE LOAD.

Teak, new 13 13 13 13
Quebec, red pine, 426 426 426 426

yellow pine, 3 15 3 15 6 3 15 3 15
Quebec, oak, white, 6 15 6 15 6 15 6 15

" Birch 400 400 400 400
" Elm, 450 450 450 450

Dantzicoak, 400 500 500 500
Fir, 376 376 376 376

Memelfir, 3 17 6 3 17 6 3 17 6 3 17 6
Riga. 3 12 6 3 12 6 3 12 6 3 12 6
Swedish, 2 12 6 2 |2 6 2 12 6 2 12 6
Quebec, white sprnco IC 15 16 15 16 15 16 15
St. John, white spruce, .. .. „ 14 14 14 14
Canada, 1st quality 17 15 17 15 17 15 17 15

" 2nddo 1115 1115 11 15 1115
Archangel yellow, 14 14 14 14
St. Petersburgh yellow 12 5 12 5 12 5 12
Finland 9 10 9 10 9 10 9 10
MemeL „ .. .. 12 10 12 10 12 10 12 10
Gothenburg, yellow, 10 10 10 10 10 10 10 10" white, 950 950 950 950
Gefle, yellow, 11 11 11 11
Soderhamn, 10 7 6 10 7 6 10 7 6 10 7 6
Christiania, per C. 1 2 fu by 2 by 9 in. yeL 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
lad, 22 22 22

White Lead, 26 10 26 10 26 10
Seal, yellow, per 252 gallons 48 48 48
Sperm, 65 65 65
Cod, 52 62 52
Sooth Sea, 45 10 45 10 45
Olive, Gallipoli, per tun 60 60 60
Palm, per tun, 36 35 15 35 15
Cocoa-nut. 37 38 88
Rape pale foreign 44 10 44 15 44 10
Linaeed 3S 33 32 15
Hemp Manilla, per ton, 26 15 26 15 26 15
Juts, 13 5 18 18

22
26 10
48
05
52
45
60
35
38
44 10
32 15

26 16
18

APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

&5T When the city or town is not mentioned, London is to be understood.

10th October, 1S64.

2490. J. Butchart, Gardener Street, and H. Stroud, North Shields—Reefing and
furling sails.

2491. E L. Nicolas, Paris—Bookbinding.
2492. James Webster, Birmingham.—Flat chain.
2493. H. T. Wedlake, George Street, and F. J. Kitsell, Crawford Street—Organ

pipes.
2494. E. H. Huch and F. Winehausen, Brunswick—Motive power.
2495. T. Lambert, and H. C. Soper, Lambeth—Taps, cocks, or valves.
2496. John Collinge, Manchester—Woven fabrics.

11th October, 1864.

2497. J. I. Vaughan, Appleton—Resinous substances.
2498. B. H. Jones, Chelsea—Facilitating locomotion.
2499. M. and T. Gilliugham, Middlesex—Baking apparatus.
2500. W. Gilbert, Enheld, E. Cooper, London, and G. R. Webster, Sheffield-

Alarm apparatus.
2501. G H. Reay, New York—Envelope machines.
2502. T. Adams and G J. Parsons. Duke Street—Slide valves.
2503. J W. Nottingham, Kennington Road—Lighting fires.

2504. Hiram Tucker, United States—Bronze colouring iron.
2505. H. L. Kolzewsky and A. Wilson, Dundee— Jute.
2006. W. E. Newton, Chancery Lane—Ink.—A com.
2507 G. Coles, J. A. Jaques, and J. A. Fanshawe, London—Bags and pouches.
2508. W. B. Haigh and S Barlow, Oldham—Spinning and doubling.
2509 F. Watkins, Feltham—Railway carriages.
2510. F. Wilkins, Middlesex—Hydro-carbon vapour.

12th October, 1864
2511. Johannes Moller, Islington— Colouring matter.
2512. L. G. Loiseau, Paris—Railway signal.
2513. Isaiah Williams, Birmingham—Sabre revolver.—A com.
2514. J. G. Taylor, Paris—Dress fastenings and ornaments.
2515. James Slater, Salford—Toothed chains.
2516. Robert Story, Liverpool— India rubber threads
2517. J. V. Jones and G. J. Williams, Birmingham—Cornice poles.
2518. M. J. Rice, Birmingham—Pneumatic apparatus for railway trains.
2519. R. K. Inman, Middlesex—Ornamenting shirt fronts.

\3th October, 1864.
2520. M. A. F. Mennons, Westminster and Paris—Rolling metals.—A com,
2521. A. S- Paterson, Birmingham—Nut and lobster crackers.
2522. Edouard Moride, Paris—Treatment of sea grass.

2523. Frederick Noble, Middlesex—Raising and applying water.
2524. Louis Clauss, Stoke-upon-Trent—China and earthenware.
2525. John Watson, London—Hydrocarbons.
2526. R. A. Brooman, Fleet Street—Prussiates of ammonia—A com.
2527. Michael Henry, Fleet Street—Steam machinery for common roads.—A com.
2528. James Robbins, Lambeth—Driving piles.

2529. J. T. Cook, Leicester—Battens for weaving.
2530. Joseph Batkin, Richmond—Bean slicer.

14th October, 1864.

2531. John Cooke, Middlesex—Catches for ink bottles.

2532. W. E. Gedge, Wellington Street—Looms—A com.
2533. W. R Sykes. Pimlico—Transmitting currents of electricity,
2534. Alexander Hippins, Russell Square—Stoves.
2535. Joseph Watts, Coventry—Fermentation of worts.
2536. L. J. Crossley, Halifax—Electric telegraphs.
2537. Peter Meulemans, Brussels—Railway wagons and carriages.

2538. Richard Wright, Barge Yard—Preparing saccharine matters.
2539. J. H. Dallmeyer, Bloomsbury Street—Photographic lenses.
2540. O. L. Hopson and H. P. Brookes, Waterbury, America—Pointing wires.
2541. William Clark, Chancery Lane—Lubricating.—A com.
2542. W. H. Kelsey, Rotherhithe—Chimneys and flues.

15th October, 1864.

2543. J. H. Brierley, Halifax—Ladies' waist buckles.
2544. James Sabberton, Great Portland Street—Smoky chimneys.
2545. E. Robinson, Stockport, G.Washington and G. Smith, Bradford—Desiccating

materials and boiling liquids.

2546. George Davies, Serle Street—Articles of leather.—A com.
2547. James Hayes, Bow Lane— Sewing machines.
2548. W. E. Newton, Chancery Lane—Pumps.—A com.
2549. Henry Mason, Bradford—Spinning and twisting.
2550. Francis Wise, Chandos Chambers—Generation of steam.
2551. Edward Baines. Blakeney—Reefing and furling sails.

2552. William Clark, Chancery Lane —Artificial wax.—A eom.
2553. Thomas Randle, High Street—Eradication of corns.

2554. E. Tomlinson and J. Jones, Manchester—Preparing cotton.

17th October, 1864.

2555. F. A. Calvert, Manchester—Motive power engines-.

2556. A. D. Dhe, France—Envelopes.
2557. C. T. Judkins,Ludgate Street, andW H. Gosling, London-Sewing maehines.
2558. Thomas Corbett, Birmingham—Alarums for doors and windows.
2559. Alfred Hill, Birmingham— Dry closets and commodes.
2560. John Cassell. London— Carburation of gas.—A com.
2561. John Bruce, South Shields—Sail cloths.

2562. Michael Henry, Fleet Street—Friction of moving parts of machinery.—

A

com.
2563. John Brownhill, Newcastle-on-Tyne -Lasts for boots.

2564. Joseph Maurice, Langham Place—Optical illusions.

2565. W. E. NewtoD, Chancery Lane—Marine steam boilers.—A com.
2566. W. E. Newton, Chancery Lane—Safety fuses for blasting.—A com.

18th October, 1864.

2567. A. and E. Paul, Liverpool—Hydraulic rudder break.

2568. S. Howard and W. Wood, Durham -Reefing and furling sails,

2569. Johann Zeh, Vienna—Grates or fire-bars.
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2-170. John Hart, Sunderland—Reefing sails.

2571. James Reid, Belfast—Water wheels.
2572. John Macdonald, Birmingham—Carriages.
2573. Nathan Thompson, Abbey Gardens—Stoppers for bottles.
2574. Charles Pettit, High Street— Corrugating metal sheets.
2575 W. E. Newton, Chancery Lane—Chronometer watches.—A com.
2576. James Johnson, Manchester—Renovating fabrics.
2577. John Ludwig, Upper Holloway—Jewellery,
2578. William Clark, Chancery Lane— Baling presses.—A com.
2579. J. C A. Henderson. Noble Street—Ladies' skirts.
2580. W. Gilbert and F. W. Gilbert, Sheffield—Spring knives.

19th October, 1864,
2581. W. Taylor, Shiffnal, H. Harrison and G. Brown, Hollinswood—Iron.
2582. W. M. Ryer, California—Submarine explosives.
2583. William Buxton, Rotherhithe—Sbeeps' wool.
2*184 George Hartley, Aldernianbury—Busks for stays.
2585. Thomas Turner, Birmingham—Breech-loading guns.
2586. Anguste Clave I, Paris—Shades and reflectors for lamps.
2-587. J. P. Harriss, York—Projectiles.

20th October, 1864
2588. T. P. A. Key, Oakley Square—Fastening armour plates to vessels.
2589. Frederick Walters, Sheffield—Knife blades.
2590. William Snell, Clement's Inn—Fire-arms.—A com.
2F>91. Maurice Gandy, Liverpool—Reefing and furling sails.

2592. W. H. Ablett and J. B. Baines, London— Woven fabrics.
2593. John Shaw, West Smithfield—Coffer dams.
2594. L. H. G Ehrhardt. Bayswater—Gunpowder.
2595. Charles Brothers, Leamington—Extinguishing fire.

2596. W. E Newton, Chancery Lane—Rotary engines.—A com.
2597. R. A. Brooman, Fleet Street—Registering the distances travelled by

vehicles.—A com
W. L Tizard, Birmingham—Brewing and distilling.

Walter Hall, Frith—Barrels for gunpowder.
W. H. Harfield, London—Capstans and windlasses,
Joseph Whitley, Leeds—Railway wheels.
George Davis, Southampton—Fire-arms and cartridges.

2Ut October, 1864.

J. E. A Gwynne, Middlesex—Centrifugal machinery.
Francois Martin, Acton—Anchors.
Laurent Paviola. France—Anti-salt coating.
C H. Gardner. London, and C. English, Middlesex—Stamping apparatus.
Arthur Reynolds, Bagillt—Sulphuric acid.
Henry Wilson, Surrey—Moulding and planing wood.
S. Westwood and H. Broadhurst, Birmingham—Fire-arms.
George Davis, Serle Street—Buttons.—A com.
Thomas Allcock, Birmingham—Cornice poles.
G. E. Donisthorpe, Leeds—Getting coal and other minerals.
J. G. Jones, Monmouthshire—Getting coals and other minerals.
G. E. Donisthorpe, Leeds—Grease from wash waters.
Richard Hornsby, Grantham—Reaping and mowing machines.

22nd October, 1864.
John Scarisbrick. Prescot—Signalling on railway trains.
Andrew Muir, London—Compressing cotton.
Henry Bird, Wakefield—Railway breaks.
W. O. Walbrook, Mile End— Printers' composing cases.
G., G. W , and J. Betjemann, Pentonville—Receptacles for matches and

other articles.

Joseph Sourd, Nelson Square—Barring drags.—A com.
William Pitts, Brompton Road—Projectiles for artillery.
Westley Richards, Birmingham—Cartridges and fire-arms.
John Emary, Regent Street—Overcoats and other garments.

2ith October, 1864.

Andrew Muir. London—Screw jacks and punching machines.
E. E. Colley, Fleet Street—Propellers.
S. S Anderson Durham —Bricks and tiles.

Richard Hookhani, Regent's Park—Powder magazines.
Georges Scheorb, Lyons—Rotary engine.
John Smith, Leicester—Battens
J. W. Scott, Worcester—Attaching buttons to garments.
R. A. Brooman, Fleet Street—Consuming smoke —A com.
Hyde Bateman, Barnes, and E. G. Garrard, Vauxhall—Pumps.
William Clark. Chancery Lane—Distilling acids.—A com.
G. T. Bousfield, Brixton—Aerated bread.—A com.

25th October, 1864.
J. Heap, Ashton-under-Lyne, and T. Jolley, Warrington—Bricks and tiles.
H. E. Craven and T. Carrack. Leeds—Boots and shoes.
James Tate, Bermondsey—Signalling on railways.
R. A. Brooman, Fleet Street—Furnaces —A com.
Samuel Shaw, Droylsden—Looms for weaving.
E. H. Taylor, Padeswood—Emptying vessels containing liquids.
G. E. Donisthorpe, Leeds—Combing wooL
E. B. Wilson. Strand—Fire-places.
William Clark, Chancery Lane—Rotary Engines.—A com.

2Gth October, 1864.

James Dannatt, Sunderland—Composition for bottoms of ships.
Peter Dnrrulle, Davis Street—Syrups.—A com.
R. W. Wilton. Middlesex— Roofs, walls, bridges, fences, and ships.
J. E F. Ludoke, Islington, and D Wilckens, Borough—Motive power.
J. Hall, Glossop

(

W. Dunkerley. Dukinfield. and S. Schotield, Ash-tou-i]
Lyne—Preparing cotton and doubling yarns.

B. F. Brunei, Brussels Treating titanic iron sands.
Frederick Jenner, Saint James' Street—Purses and cigar-cases.
J. and R. Cunningham. Paisley—Weaving ornamental fabrics.
John Nimmo, Borrowstownness—Distilling.
Richard Hart and J. F. Calder, Dundee—Preparing jute.
P. A. Le C. de Fontainemoreau, Paris—Spectacle frames.—A com.
P. A Le C. de Fontainemoreau, Paris—Composition for uniting iroa with
wood.—A com.

J. Walmsley and N". G. Pitman, Well Street—Cord.
Charles May, Curtain Road—Lock fastenings for bottles.

27th October, 1S64.
X. N. L. Lonsdale, Nelson Square—Lubricating or filtering
Jonathan Shelmenline, Manchester—Cotton gms.

2598.

2599.

2600
2601.

2602.

2603.
2604
2605.

2606.

2607.

2608.

2609
2610.

261 J.

2612.

2613.

2614.

2615.

2616.

2617.

2618.

2619.

2620.

2621.
2622
2623.

2624.

2625.

2626.

2627.

2628.

2629.
2630.

2631.

2632.

2633.
2634.
2635.

2630.

2637.
2638.

2639.

2640.

2641.

2642.

2643.
2044.

2045.

2640.

2647.

2648.

2649.

2650.

2651.
2652.

2653.
2654.

2655.

2656.

2657.

265S.

2659.

2660.

i-under-

2661 J. Stobo and W. Pollock, Leven Bank Works—Tramping, wringing, and de-
livering yarns.

2662. J. Craven and S. Fox, Leeds—Railway rolling stock.
2663. Lieut. W. Congalton, London -Fitting sails.

2664. E. J. W. Parnacott, Leeds—Artificial stone.
2665. R. A. Brooman, Fleet Street—Sextants.—A com.

28th October, 1864.

2666. D. Laidlaw and J. Robertson, Glasgow—Applying aeriform.
2667. William Jackson. Lambeth—Sewing machines.
2668. J. and H. Charlton, Straugeways, and J. O. Christian, Manchester—Dress-

ing yarns.
2669. J. P. Harriss, Stanley Hall—Fire-arms.
2670. William Dowley, Southampton—Signalling on railways.
2671. J. and P. Goodall. Middlesex—Brushes.
2672. George Ager, Walthamstow—Protecting the bottoms of ships.
2673. William Cormack, Middlesex—Distillation of coal or shale.
2674. George Rydill, Dewsbury—Hydraulic engine
2675. Alexander Parkes, Birmingham — Waterproofing.
2676. J. Hartshorn and J. Gadsby, Nottingham—Lace.
2677. H. A. Jowett, Middlesex, J. E. Jowett, Sawlay, and J. B. Muschamp, Mid-

dlesex—Railways

.

29th October, 1864.

2678. A. and W. Smith, Glasgow— Centrifugal apparatus.
2679. J. L. Davies, Manchester—Shaping metallic articles.—A com.
2680. A. H. A. Durant and W. H. P Gore, Middlesex—Panels.
2631. L. P. G, Bellet and C. M. P. De Rouvre, Versailles—Electric motive power.
2682. William Clark, Chancery Lane—Bolts or fastenings.—A com.
2683. Henry Larkin, Chelsea—Hooks.
2684. B R, Keith, London—Farinaceous food.—A com.

J. L Norton, London—Drying fabrics.

G. H. Devereux, Hackney—Syphons.
Slst October, 1S64.

J. H. Simpson, Kilmeena—Electric printing.
2688. C. O. Crosby, New Haven, IT. S.—Fish hooks.
2689 Bernard Scale, Peckham—Utensils.
2690. J. Solomon, Middlesex, and A. G. Grant, Nottingham—Lamps.
2691. George Davies, Serle Street — Railway carriages.—A com.
2692. J. M. Rowan, Glasgow—Expressing fluids.

2693. N. F. Andreasen, Copenhagen— Distributing manure and sowing seed
2694 Edmund Edwards, Middlesex—Kneading dough.

1st November, 1864.

J. F. Brinjes, Middlesex—Animal charcoal.

2685.

2686.

2087.

2695.

2702.

2703.

2704.

2696. P. L. Charon, Middlesex—Fire places.

2697. William Moody, Handsworth—Tuning pianofortes.
2698. W. E. Gedge, Wellington Street—Axles.—A com.
2699. Thomas Ivory, Edinburgh—Steam engines.

2700. P. A. Roger, Paris—Preventing extinction of lamps.—A com.
2701. William Rice, Boston—Wheels and axles.

Isaac Schwartz, London—Lighting buildings.
William Ashton, Birmingham—Buttons.

2nd November, 1864.

William Smith, Middlesex—Tanning leather.—A com.
270& Robert Richardson, Middlesex—Clothing for horses.

2706 J. Forster, Rathgan, and H. Draper, Dublin—Paper.
2707. George Ashcroft, Sunderland—Pressing cotton.

270a J. FurnevaU, Haslingden, and G. Keighley. Burnley—Railway wheels and
axles.

2709. Edward Pilkington, Bolton—Water proof fabrics.

2710. R. C. Robinson. London—Semaphoric signals*

2711- John Drury, Elland—Motive power engines.
2712. F. J Scott, Newcastle-upon-Tyne—Signalling on railway trains.

2713. John Walker, Regent Street—Signals in carriages.

2714. E. L, S. Benzon, London -Casting steel.—A com.
2715. C. W. Wardle and R. M'lntyre, Leeds-Drilling metallic substances.

3rd November, 1864.

2716. W. Davies and G and W. Cate, Chancery Lane—Cutting corks.

2717. Thomas Fox, Alloa—Photographic process
2718. Samuel Davies, Eardisley—Thrashing machines.
2719. C. Garton, Bristol, and T. Hill, Southampton—Brewing, fermenting, and

bottling beer and wine.
2720. E T. Hughes. Chancery Lane—Hats and caps —A com.
2721. William Newbould, Liverpool—Ascertaining the amount of monies received

by the conductors of vehicles
2722 E. G. Brewer, Chancery Lane—Inkstands.—A com.
2723. H. W. Spencer and J. E. Ball, Bermondsey—Glue and size.

2724. J. G. Rowe, Westminster- Safety apparatus for railway trains.

2725. Joseph Cutler, Middlesex—Pipes of cisterns.

2726. William Bayliss, Wolverhampton- Punching and shearing metals.

2727. J. C. Brant, Walworth—Lighting railway carriages.

Uh November, 1864.

2728. E. J. Harrison, Birmingham—Handles of doors.
2729. James Dodge, Manchester—Files.
2730. H B. Harris and J. P. Thomson, Liverpool—Cigars
2731. F. S. Gilbert, Middlesex—Screw driving, boring, and drilling.

2732 F. L. Bauwens, Walworth — Cooking food.
2733. Frederic Yates Birmingham—Steel and cast iron.

2734. Frederic Yates, Birmingham—Generating combustible gases.

DESIGNS FOR ARTICLES OF UTILITY.
Registered from iOth Sept, 1S64, to lith JVbe., 1804.

A C. Hawes, I dington -Ladies' s uety pocket.

C O. Arnold and Co , Germany—A purse.
_

J. Cadwallader, Shropshire—Utilitarian boot and shoe stud rivet.

C. H. Chadburn, Liverpool—Magic lanterns.

William Tcnks and Sons, Birmingham—Latch for doors.

William Smith, Durham—Grass cutting machine.

J. IV. Williams, Worcester—A glove fastener.

Drew and-Sou. Bath—A set of fastenings for the stay ousk.

Messrs Piesse and Lubin-The fragrant clond maker.

Thomas Bradford. Fleet Street—A double laundry trough.

James M'Aluin, Manchester—A tobacco pipe.

Sept 30, 4661.

Oct. 5, 4002
" 15, 4004.
" 19, 4605.
" 21, 4600.
" 22 4<567.
" 24, 460S.
" 24, 4009.

Nov. 11, 4670
" 14, 4071.
" 14, 4672.
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GUN COTTON.

No. I.

The propitious report of the Austrian Government to that of our own

country, during the early part of 1S62, in reference to the mode of

manufacture and the application of gun cotton, has, to a very great

extent, been the means of inducing the institution of elaborate series

of experiments, both in respect to the stability and chemical constitu-

tion of this peculiarly interesting explosive agent. In Great Britain

these experiments appear to have had very satisfactory results, at the

hands of the commission acting under Governmental auspices. A
good deal has, however, been learned from the investigations of private

experimenters, both here and in foreign countries ; and we must not,

hereafter, omit to take notice of certain curious facts discovered by

M. de Luca, described by him in a paper not long since addressed to

the Academy of Sciences. In the early part of the last year, we

witnessed the establishment at Stow-market of Messrs Prentice & Co.'s

"Tin cotton manufactory, for supplying this material as made under the

process of the Austrian General, Von Lenk, which is enough to make

plain that the ageut under consideration is, in the minds of some, ere

long destined to play a very important part in engineering, as well as

mining and military operations.

The possible, and no less probable, catastrophes inseparable from the

storing of large quantities of gunpowder—and we need scarcely recall

what has so lately occurred—as well as its uncertainty, of action, has

also had powerful influence in the way of introducing a more safe and

efficient substitute ; and so far as our present knowledge relative to gun

cotton extends, we certainly have good reason to congratulate ourselves

upon the prospect that, at no distant period, our commissions of inquiry

will have ascertained all the requisites for producing, that agent in a

state to insure its stability, at the same time possessing other advantages

which we shall leave for after consideration.

We propose to consider this substance in its most important aspects

;

and to facilitate our object, each step will be treated alone, with the

view of bringing the subject before our readers in a more distinct

manner.

II. The application of nun cotton io civil engineering, mining,_ and

military purposes.

Two very weighty reasons have, for many years, urged the applica-

tion of gun cotton on the attention of civil, mining, and military

engineers for blasting operations ; and on the ordnance department of

our military authorities, as an explosive agent to be used for discharg-

ing projectiles from firearms. These reasons are—first, its enormous

explosive efficacy, and its almost entire freedom from smoke at the

instant of explosion.

During the past year this agent has been applied to the driving of tun-

nels and drifts, and sinking of shafts ; and it has been proved that one-sixth

the weight of a charge of cotton, compared with gunpowder, possesses

the same blasting effect. In the slate quarries of Llanebris, one-seventh

of the weight of a charge of ordinary blasting powder was all that was

required; whilst in another instance, at the Wingerworth colliery, one-

thirteenth the weight of eotton, as compared with powder, was found

sufficient.

In driving tunnels through rock, it has been found that a charge of

gun cotton exerts double the explosive force of an equivalent charge of

powder, thus effecting an important economy in the number of holes

required ; and we are told that another peculiar property of cotton,

which may be termed its local action, is, that it reduces the rock to

much smaller pieces than can be effected by gunpowder. Although

this may, in many instances, tend to facilitate the removal of the

detached material, still as it is often required to employ the blasted

material for structures in masonry, on a line of works, this effect may,

in many instances, be found disadvantageous ; but there seems great

likelihood, as will hereafter be shown, that by altering the form of

application, widely different results may be produced. The advantago

No. 202.—Vol. XVII.

belonging to the bringing down of large quantities of material with a

given charge, and in a comparatively short space of time, must, indeed,

be great ; and owing to the almost entire absence of smoke from the

explosion, the miners are enabled to proceed with their work at greater

rapidity, and less prejudice to their health than hitherto.

Mf Scott Russel, in a paper read by him to the members of the

British Association, during their last meeting (at Bath), gives a con-

cise account of the application of gun cotton in driving a canal at the

Allenhead Lead Mines, seven miles in length, and whose transverse

dimensions are 7 ft. by 5 ft. Either face was worked by gun cotton

fired by means of an electric battery, and the work proceeded with great

rapidity, on account, chiefly, that the air was not contaminated with

smoke. This material has been also applied to the loosening of large

pieces of rock, and after many trials it was found that one pound was
capable of removing from- thirty to sixty tons of rock.

During the past month we have ourselves witnessed, at the Craig

Park, Whinstone Quarries, near Glasgow, some experiments which were r

made there for the purpose of testingthe superior blasting effeets pro-

duced from the explosion of gun cotton, to what usually result from

the employment of gunpowder. As these experiments gave, in two '

instances, particularly striking results, we shall give them, in extenso,

as far as possible comparing the ordinary results from the usual charges

of powder, under precisely similar circumstances.

Hole No. 1, 5 feet deep.

Diameter of bore at head, 2 inches.

Diameter of bore at bottom, 1§ inches.

Charge of powder which would have been used under similar condi-

tions, 3 feet in length, completely filling the portion of the hole Which
it occupied.

Weight of powder charge, per ft., 1-15 lb.

Gun Cotton Mope used.

Length of charge in hole, 2 feet.

Weight of charge in hole, ,'648 lb.

Diameter of cotton at the bottom of hole, for-a length of 6 inches 1-

inches, the- principal portion of the charge being 1± inches in diameter.

Mole No. 2, 8 fee,Udeep.

Diameter of bore, 2£ inches at top^gradually diminishing to If at

bottom.

This hole; in' the ordinary manner,-.would have been fired with a
small charge of powder at first, 3 or 4 lbs. in weight, and subsequently

thrown over with one or two large charges.

Depth of cotton charge, 5 feet; diameter, 1J inches, which should

have been If inches ; the latter diameter would have placed the same
weight of charge into a 3 feet length instead of 5 feet.

Weight of charge, 1-8 lbs.

Owing to this charge coming so near to the surface of the bed of rock,

a great portion of its explosive energy was spent in splintering the

stones around the immediate neighbourhood of the upper part of the

hole; still, for all this, the amount of material detached bore a very
striking.comparison to the results attained from the use of gunpowder,

when exploded under similar circumstances. Had gunpowder been

used it was calculated that 18 lbs. would have been employed to detach

the same amount of material ; in the following manner; by first using a
charge of 3 lbs. to disturb the rock around the lower part of the bore

which in it's explosion would produce fissures and rents in that Iocalitv,

when on subsequently firing the remaining 15 lbs., as a second charge,

a great portion of this would enter the cavities and thus facilitate the

destruction of the mass of the material. In both charges the holes were

tamped in the ordinary manner, and fired by electricity
; but owing to

the very uneven character of the rock, no accurate estimate was arrived

at as to the actual amount dislodged, but at least as much was displaced

as would have been loosened had a charge of powder of the same
dimensions been used, and at a considerably less cost than by the

ordinary practice with the latter. It certainly was a most engaging

2o
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instant, when we beheld so large an amount of material shivered in

ponderous lumps, from the surrounding bed of rock, with a compara-

tively small explosive sound, and an almost non-appearance of smoke.

It should also be remembered that each of these holes were bored for the

reception of powder, and owing to this fact the cotton was used under

great disadvantages, from its not filling the hole. The question of cost

alone, to say nothing of other advantages, is quite enough to decide in

favour of the substitution of cotton in lieu of powder for blasting

operations.

In reference to military engineering purposes, the weight of gun

cotton to produce an effect equivalent to that of gunpowder, is only

about one-sixth ; and from this fact alone great economy arises in the

cost of transport, whereas, by properly arranging the charges; bridges,

pallisades, and other works which an army is desirous of destroying,

are got rid of in a smaller space of time. When packed in cases, gun

cotton, owing to its low specific gravity, is enabled to maintain the

case containing it afloat ; whilst powder, packed in the ordinary, or

even in any way, would soon sink, and in all probability be rendered

worthless on account of the moistening which it would sustain, in the

event of the case containing it becoming leaky ; whereas should this

occur to the cotton, it can be again dried in the open air, after which it

is as effective as before.

We have it on reliable authority, that the cotton may be passed

through fire with complete safety by being slightly wetted ; and Pro-

fessor Abel tells us that "it may be preserved in a damp or wet state

apparently for an indefinite period without injury; for, if afterwards

dried by exposure to air, it exhibits no signs of change." The value of

this particular property of gun cotton it seems difficult to over-estimate
;

still there is yet one drawback which appears an immense barrier to its

general adoption, and that is the uncertainty of our knowledge as to its

positive permanence when stored away after the manufacture has been

completed.
III.— The Stability of Gun Cotton.

Upon this point the inquiries of the Government Commission un-

doubtedly merit much laud ; it has worked strenuously, and certainly

not without bearing fruit; still it is not yet known that gun cotton is

positively permanent
;
provided it is to be stored in large quantities as

gunpowder now is, and used as a substitute for the latter, whether for

peaceful or warlike purposes, the question as to its stability must be

decided. Here, then, is the limit beyond which we cannot yet venture
;

up to this point we are pretty well-informed, but nothing more is

known. It might be safely said, provided no uncertainty existed

as to the stability, that an effectual substitute for gunpowder is at our

hands ; but until this is an established fact, we must, as of old, trust

in what the compound of nitre, charcoal, and sulphur will do for

us. It is perfectly true that, at the present time, there are in existence

pieces of gun cotton which were prepared, so far back as 1846, by

Schbnbein, and these have undergone no change whatever. On the

other hand, some specimens which were considered perfectly pure, have

become thoroughly and completely decomposed, so as to be converted

into oxalic acid and other products. This has even taken place when

the material has been stored in closed vessels ; and especially has it

been found going on when exposed to the light, whether permanently

or occasionally. This liability to change of chemical condition, has

been particularly noticed as inherent to those specimens of cotton which

are wholly or partly made up of the lower substitution products.

The experiments of M. de Luca, certainly give rise to rather un-

favourable conclusions as to the stability of gun cotton. He has pro-

pounded much that we had not expected to hear of; and the report by

French chemists to their government is almost more unfavourable
; but

great reliance must not be placed upon this document, for it undoubtedly

confines itself chiefly to the results obtained from experiments carried

on in France in 1846.

Professor Abel, in reference to this report, when speaking of gun

cotton before the members of the British Association, remarks that he

feels himself " bound to record the fact, that the conclusions hitherto

arrived at by him," are considerably opposed to those of the French

chemists. He further relates, that although his experiments are even
now in embryo

; but working with large quantities of gun cotton for

the last twelve months, a period four times greater than that occupied

by the French investigators, he has found that gun cotton may be stored

with safety under ordinary conditions of temperature, and that it does

not appear to have undergone any change under those circumstances,

up to the present time. When, however, gun cotton is continuously

exposed to light, or to a temperature varying from 90° to 150°, it is

susceptible of certain similar changes. These are indicated by the

development of a small amount of acid, as well as by the disengage-

ment of gaseous bodies ; and in all probability these changes, although

slight, may be attributed to the presence of small quantities of foreign

matters in the cotton.

After all that has been said, it is still argued by General Lenk, and others,

that its stability is now settled beyond all doubt ; but it certainly remaini

to be proved whether such changes, having once commenced in gun cotton

exposed to light or to the range of temperature above referred to, will

permanently cease when it is removed from light or the influence of

heat, and whether or not certain modifications in the manufacture can-

not be instituted so as to eliminate this tendency to change. In the

early days of gun cotton, the most powerful objections were urged

against it, on account of its susceptibility to spontaneous ignition,

particularly when stored in large quantities. This objection appears to

be the most fatal of all ; and in all probability this change has likewise

arisen from an imperfect condition of the material. It cannot, however,

be doubted for an instant, but that the latest improvements introduced

into the manufacture, as will hereafter be shown, have had their effect

in producing gun cotton of a much more stable character, than that

which resulted from the processes employed by Schbubein and others.

(To be continued).

M. CARRE'S DIOPTRICAL WATER GUAGE.

The distinguished labours of M. Carr6, resulting in the successful com-
pletion of his ice producer, which occupied so important a position in

the French department of the International Exhibition, 1862, appear by
no means concluded, for, with the view of ascertaining more perfectly

the level of the liquid employed in that apparatus, he has devised a new
form of guage, the application of which is not, however, confined to the
ice producer especially. Its peculiar features especially adapt it as a
substitute for the ordinary water-guage of steam boilers, the great dis-

advantages and anomaly of action belonging to which have been previ-

ously pointed out by the present writer in the Practical Mechanic's
Journal.*
The guage now under notice has been patented in this country, and

may be obtained from M. D. F. Leblanc, 102 Fleet Street, London. Its

general arrangement may be briefly mentioned thus :—In one modifica-
tion the guage-glass is enveloped in a metallic casing, in which a series

of holes are perforated, the axis of any two opposite holes being exactly
coincident. Although the use of a metallic casing as a protection for

the glass tube against fracture from accidental blows is by no means
new— the writer having employed it many years since for this purpose
— still, from the peculiar manner in which M. Carre has adapted it, it

serves another very important purpose—dependent in combination with
the tube, for the certainty of making true observations, upon a correct

application of some of the principles and laws of optical science.

When the perforated casing and tube are combined, those portions of
the tube visible through the perforations become a series of lenses, which,
when the tube is empty, produce the effect of a cylindrical lens, but,

when filled with water, its power is that of a bi convex spherical lens.

Upon looking through the orifices, both above and below the water
level, the axially coincident holes present two different appearances

—

in the former case, the opposite holes appear elliptical in form, the main
axis being situated vertically—whilst, in the latter, they appear in their

true shape, circular. There are other modifications of this unique inven-

tion, but for general purposes, the practical adaptability of that one to

which reference is made, appears to assign to it the most deserving
consideration, and on that account these remarks are confined to it

alone. The objections to the ordinary glass tube water-guage might
almost assume the name of legion, the greatest of which is the impossi-

bility of determining with certainty the true level of the water in the

* Ante Vol. ix„ 2nd Series, pp. 313, 314.
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boiler. A boiler may be greatly too full, still the guage has been
kuown, in endless instances, to appear quite empty. On the other

hand, the guage may indicate a full boiler, when in reality the steam is

low.

It is perfectly true that these objections are not altogether overcome by
the dioptrical guage, for—those constructive features of ordinary guages,

causing the anomalous indication of water level—as poiuted out in the

previous article on this subject—are in it not removed ; and the writer

ventures to believe that the period is not very far distant when an or-

dinary plate of glass of sufficient thickness to resist any casualty of

over-pressure will be fixed into the boiler proper, with suitable shutting-

off apparatus, by the adoption of which true indications of water level

must result, and any anomaly arising from the possibility of fracture

would be entirely avoided.

THE MONT CENIS TUNNEL.

In a highly interesting article by Emile Level, in a recent part of the

Revue Gmtemporaine, we find some curious details about the piercing

of the tunnel between Modane and Bardoneche. It is well known that

the whole length of the tunnel, when completed, will be 12,220 metres.

The machine used for the purpose is M. Sommelier's perforator, set in

motion by compressed air. While the chisel is doing its work with
extraordinary rapidity, a copper tube of small diameter keeps squirting

water into the hole, by which means all the rubbish is washed out. The
noise caused by the simultaneous striking of all the chisels against the

rock is absolutely deafening, enhanced as it is by the echo of the tunnel.

All at once the noise ceases, the shield recedes behind it, and the sur-

face of the rock is perceived riddled with 80 holes, varying in depth
between 80 and 90 centimetres. These holes are now charged with
cartridges, slow matches burning at the rate of 60 centimetres per

minute are inserted, and the workmen retire in haste. The explosion

seems to shake the mountain to its roots ; when all is over the ground
is found covered with fragments of the rock, and an advance equal to

the depth of the holes has been obtained. On the Bardoneche side this

year the average advance per month has'been 50 metres ; on the Modane
side it has not exceeded 38 metres per month. When completed the

tunnel will have required the piercing of 1,220,000 holes, 550,000 kilo-

grammes of gunpowder, 1,550,000 metres of slow match ; the number of

bayonets rendered unserviceable will amount to 2,450,000.

THE DUTCH SYSTEM OF FIELD ARTILLERY.
( Continued from page 229. ,1

Table E.—COMPARISON BETWEEN THE LIGHT SMOOTH-BORE GCJNS OF 12 AND 6 KILOGRAMMES,
AND THE RIFLED GUN OF 4 KILOGRAMMES, (1860).

Greatest Deviation.
(In terms of the Mean Range ) Space of Danger of

lm.80 high
Range of the First Graze. Mean Elevat on. Range.

Longitudinal. Lateral. Descending Limb.

12 6 4 12 6 4 12 6 4 12 6 4 12 6 4 12 6 4

m. m. m. O 1 O 1 p ' m. m. m. m. m. m.
294 341 026 0-36 112 149 ... 0-19 022 0-006 0004 ... 198 154
432 499 ... 049 0-56 186 151 ... 0-22 0-26 0-007 008 92 74 ...

564 519 531 111 118 1-3 252 37 145 0-22 014 015 0-010 0006 0-005 5S 50 08

684 703 ... 139 1-59 268 250 0-20 018 0012 0.012 ... 42 32 ...

856 908 ... 2-12 2-45 ... 178 308 011 0-16 0-013 0-021 29 22

1015 1039 1035
1539
2032
2568
3123

2 53 341 2-58

453
734
1023
14.13

290 216 55
87
122

89
192

14 010 0-03

003
03

0-024
0-04

0-013 0011 0-005

0005
0004
0004
0-006

22 15 26
15

Table F.—VERTICAL SHELL FIRE.

Correction Lateral
No. of Shots. Charge. Angle of or the Lateral No. of Fuses. Range of Deviation to Time of Flight. Total Range. Misses of the

Projection. Deviation. First Graze. the Left. Fuses.

k.
a

m. m, a in m.
1 009 25 o No. 11 875 5 10 6 875
2 do. do. so do. 867 15 9 '48 867
3 do. do. © do. 911 9 10-12 924 missed

4 do. do. o do. 860 16 106 800 do.

5 do. do.
ci

do. 824 5 942 824 do.

6 do. do. -5 No. 12 902 14 1018 902 ...

7 do. do.
Ci

do. 847 12 948 847
8 do. do. <2 do. 954 4 10-42 954 missed

9 do. do. ? do. 963 5 10-54 968 Mi

10 do. do. ffl

g

do. 937 8 10-30 937

1 007 do. No. 11 694 10

a 'ii

918 730
2 do. do. ~ do. 760 12 9 30 7G0
Q do. do. a do. 662 6 90 692

4 do. do. o do. 763 11 9-30 765 missed

5 do. do. *j do. 763 7 930 763 ...

6 do. do. o No. 12 718 8 912 718 missed

7 do. do. o do. 754 5 930 754

8 do. do.
i

do. 717 6 918 717

9 do. do. do. 696 C 9-24 696
10 do. do. do. 682 7 9- 758
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Table G.^-SHRAPNEL FIRE. Weight |°J
*e Projectile fib-lSO.

\ of the charge, 540.

Rise of Fuse ad- Bursting Point. Number of Balls and Splinters in the Targets.
Sight same justed as if

for Hori-Distance as for Duration -

1 Disper-
sion atNo. of from the Horizontal zontal Shell of Com- Total

per
Target.

Wind. Observations.

Shots. first

Target.

Shell Fire

at the dis-

tance of

—

Fire at the
distance
of—

bustion of
the Fuse.

Distance. Height.
No. of
T'rgts.

Balls. Splnt'rs Marks. General
Total.

the first

Target.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

m. IE. ID. _xn. m. 1 60 11 80 "1 m. -

1 900 975 975 ... 897 1-1 •

2

3

4

11
8

2

7

2
2

4
2

2

25
12

*

j>123

J

30

2 do. do. do. 3-30 899 0-7

1

2

3

4

27

14

5

6

3
7
2

1

40
19

6

1

l 65

\

... Very Blight b

* A great hole

1 62 15 77

3 do. do. do. 324 898 1-2
2

3

4
1

29
15

11

5
1

20
2

60 -

22
1

[l60

\

1-6

4 do. do. do. 3-24 925 1-5 -

1

2

3

4
1

65
31

18

1

11

6

3

6

1

76
'43

21

1 120 ...

•

5 do. do. 937-5 312 885 1-6
2

3

4
1

8
4

25

2

"e

3

1

2

13

5
2

31
J"
1

-80

6 do. do. do. 312 ,891 20 -

2

3

4

1

9

5
6

35

3

2

3

14

1

2

13

9
9

49

I 62 5-5 Very slight b

7 do. do. do. 318 894 09
2

3

4

1

14

8
4

12

8

3

2

14

1

3

36
12

7

14

1 104 .71

8 do. do. do. 3-12 875 46 -

2

3
4

1

1

2

3

3

2

1 5
4

4

j. 27

-1

10-8

1 11 « 11
* A great hole

9 do. do. do. 318 898 17 2

3
4
1

31

18

6

67

6
4
1

19

7

2

2

44
24
9

86

[ 88
1

J

1

2-2

10 do. do. do. 3-18 898 1-7
2

3

4

1

30
11

2

6

8
3

1

5
3

43
17

3

6

1 149

J

1

25 Very slight B

n 1200 1275 1200 430 1194 . 50 -

2

3

1

1 ...

1

1

l

8 0-5

12 do. do. 1237-5 4-36 1252 4-8
4 ... J

Very slight b

13 do. 1200 1200 4-30 1253 40 ... Ricochetted at

14

15
do.

do.
11625
1200

1162-5

do.

— ...

...

1122 and missed
Ricochetted et

1130 and missed
1G do. 1237-5 1200 Ricochetted in

17 do. 1275 do. ... "*
I i

2

3

... ...

V"
advance and mis-
sed
Ricochetted at

18 do. do. 11775 4-30 1230 X-3 20 "i

...

21 ^ 45
1

... Moderate b 1213, missed, and
passed through

p
4 17 3

"4
24 .

J
the four Targets

1

1 32 9 41 i

19 do. do. 1162-5 4-6 1195 o- -
2

3

7

2

2

2

"4

2
13

6
[ 62

J
1

9-8 Note— On the
subject of the

4 ...
o 2 shrapnels missing

f i '

2

3

fire, see § S3 of

{

... • • ...

)
the first part

20 do. do. do. 4-12 1218 28 J.

22 3 7 32
y 44

1 4
1

4 1 7 12

|
21 1500 1575 1500 1524 2-5 .

}

2

3

4
1

35
4

5
2

7

6

47
22

1

[- 69

J
1

Moderate b Passed through
the 2nd Target

22 do. do. do. 5-24 1500 3'7 J
2

3

14
7

4
9

5

5

23
21

\- 53

J

...

I
4 4 2 3 9
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Continuation of Table G.—SHRAPNEL FIRE. ,,7 (ofthe projectile, 5k.l30.
WEIGHT

|of the charge, 540.

Distance
from the

first

Target.

Rise of
Sight same

as for

Horizontal
Shell Fire

at the dis-

tance of

—

Fuse ad-
justed as if

for Hori-
zontalShell
Fre at the
distance
of

—

Duration
of Com-
bustion of

the Fuse.

Bursting P,oint. Number of Balls and Splinters in the Targets.

Disper-
sion at

ttie first

Target.

Wind.No. of

Shots.
Distance. Height.

No. of
T'rgts. Balls. Splnt'rs. Marks.

Total
per

Target.

General
Total.

Observations.

1 2 .3 4 5 6 7 8 '9 10 11 12 13 14 15 16

23

24

25

26
27
28

29
3)

m.

1500

do.

do.

do.

do.

do.

do.

do.

m.

1575

do.

do.

do.

do.

do.

do.

do.

• m.

1500

do.

do.

do.

do.

do.

do.

do.

li III

5-12

5-24

5-30

5-24
5-18

rn.

1489

1497

1437

1482
1459

m.

1-8 "

4-0 -

o-o

00
9-0 '

i

2

3

4
1

2

3

4

"i

3

1

2

3
4

36
10

7

2

7

4

41
23
11

2

7

2

4

2

7
1

2

3

1

1

"4

7
3

43
13

11

3

9
4

48
28
20
8

[
70

• 13

[104

8"l

15-0

Moderate b

RJcochetted at
1511, missed, and
passed through
the 1st and 2nd
Targets.

Burst-while rico-

clletting

Ricochetted at
1558, missed, and
passed thro' the
fourth Target
Ricochetted at

1539, missed, and
.passed thro1 the
third Target
Burst while rico-

chetting

(*) United effect

of the last two
shots

Table H.—PRACTICE WITH CANISTER SHOT. Charge, 0&-750.

Distance
from the

Target.
Mode of Sighting.

Number of Balls in the Target
Dispersion

at the
Target.

Left-hand Targets. Right-hand Targets.

Total.

Mean
for the
Series.

Shots.
Of

Cloth.

Of Wood. Of Wood.
Of

Cloth.

Wind.

Balls. Marks. Ball?. Marks. Left. Eight.

!}

i

m.
150

225

300

375

Through the opening in the posterior J
sighting lug. 1

Through the nick in the posterior J
sighting lug. 1

>

As if for horizontal shell fire at 600 )

metres.. ~)

Ditto., at 675 metres. -j

3
7

5
7

6

2

2

4
3

20
11
22

9

10

9
2

14

5
5
1

12

1

4

i

3

32
9

21

10

9

8

3

9
6
2

4

11

1

1

1

1

1

3

3

3

i

1

"7

i

1

2

1

53
20
43
24
29
23
20
36
17

13
12

30

38'7

25-3

24-3

18/3

ra.

3-0

9-0

3-0

11-2

13-5

14-2

26-0

13-0

14-3

18'0

38-0

130

8-3

8'0

3'7

150
10-1

90
17-0

10-0

220
21-0

34
140

Very slight k e

As we
of fat

it, if n
Smithf
hospitc

to dila

here e^

pigs,

friends

find a
soil's

forth.

Com
excelle

of 10 a

is inte

cultivs

the ro

directi

boy-la

across

a nove
and ti

placed

write th

sirloins

ot from
ield Clut

ility. V
,e upon 1

thibited,

Our coi

," but r

display c

jroduce-

mencing
nt exarr

nd 8 hoi

tided to

tor, as

)e, and b
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oour, as

the fielc

lty—anc

action e

transve

THE SMITHEIELD CLUB SHOW.

»se lines, Old Christmas, with his jovial a
and general good cheer, is fast approachin

the calendar, from the fact of the .opening

Show, that appropriate harbinger of a sea
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in the shape of mighty beeves, fat muttons
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t leaves either headland, travelling across
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;ly, the saving of manual, or, perhaps, we
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inconveniences which arise with the ordinary engines in ascending
and descending steep gradients, by the alternate flopding of the steam
space of the boiler, and the exposure of the crown of the fire-box, occas-
sioned by the varying water-line in the boiler. The winding drums
are also placed transversely to the framing, in the front of the machine
and gear, direct with the crank shaft. The whole machine is mounted
on three massive running wheels, the front one being capable of swivel-
ling in a circular frame of its own to any extent desired. These engines
are applicable either to the double or single engine system of ploughing,
and when intended for the latter system, are provided with two wind-
ing drums. A simple arrangement is used for dismounting the winding
drums and traction gear when the engine is required for driving thrash-
ing machines and other standing implements used in the farm.

Clayton & Shuttleworth exhibit, amongst other implements, a well-

made 10 horse power traction engine ; also, a combined thrashing ma-
chine. Close by, the well-known name of John Eowler meets our eye
—but, alas ! the representative is no more ! A deplorable accident

in the hunting-field has cut off, in the very prime and vigour of

life, one who could ill be spared, and deprived the agricultural

world of one of its ablest engineers. Although but eight-and-thirty

years of age, the late John Fowler has done more towards the advance-

ment of steam cultivation than any man living ; indeed, he may with
truth be called the father of the steam plough, for until his practical

mind grasped the subject, steam cultivation was little more than a mere
theory. At Mr Fowler's stand we find the usual display of well-made
and well-designed steam cultivating appliances, both as regards imple-
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merits, and the engines for working them. Marshall, Sons, & Co.,

exhibit a well-made 8 horse power single cylinder engine.

A good specimen of the barn engine is also exhibited by Brown &
May, whilst the heavier engines are well represented by Tuxford, and by
Mr Garret, the latter gentleman exhibiting a mighty 20 horse power
engine of admirable workmanship. Mr S. Holman exhibits his patent
portable " cannon" pumping engine. There is no doubt that the addi-

tion of an effective and simple double-acting pump to an ordinary farm
engine is a considerable advantage; the "cannon" pump appears to

be well adapted for use as a fire-engine, and, being made of brass, will

serve as an excelleut liquid manure distributor. We cannot conclude
a notice of the prime movers, without a reference to Lenoir's gas engine,
several of which are exhibited by the Reading Iron Works Company,
late the well-known firm of Barrett, Exall, & Andrews. We have
frequently had occasion to mention this engine, with which our
readers are no doubt well acquainted. There are many uses on the
farm to which the gas engine may be most advantageously applied.

For barn works, we should think it an excellent prime mover, all risk

from the danger of fire and boiler explosions being entirely avoided,

whilst any person, with half-an-hour's tuition, could be taught to work
the engine.

Amongst the numerous combined thrashing machines, we may
specially mention one exhibited by Messrs Tasker. It is provided with
a simple contrivance recently patented by Mr Wm. Tasker, for separat-

ing and eliminating the chaff, by combined blasts of air alone, and
elevating and depositing it in sacks.

R. Hornsby & S0113 also exhibit a useful combined thrashing machine,
in which the chaff is, after being separated from the grain, raised by a
mechanical elevator, in contradistinction to raising by a blast of air, as
in Mr Tasker's machine, and discharged from a spout into a sack or

other receptacle. Both machines are a great improvement on the origi-

nal plan of allowing the chaff to be blown freely out of the machine on to
the floor, to be afterwards collected by hand.
Ransomes & Sims exhibit their famed Newcastle prize ploughs, the

trials of which have given universal satisfaction. The chief advantages
of these ploughs are, that they turn a rectangular furrow, cutting the
bottom or sole perfectly flat. The mould-board or breast is perfectly
regular in its curve, and only slightly convex. They are light in
draught, and work clean on a sticky soil. This firm also exhibits
Simmons' Kentish turnwrest iron plough. It is made on the principle
of the wood turnwrest ploughs so generally used in Kent, but, being made
of iron throughout, is less cumbrous, and much more durable. Biddell's

patent root pulpers are also exhibited here. The knives are so arranged
that the roots are held steadily in their place whilst being cut, conse-
quently, less power is required to drive them, and a greater amount of
work is performed in a given time than with the ordinary pulpers.

In the galleries, brick and tile-making machinery is well represented
by Mr John Whitehead, of Preston, and by the well-known firm of Henry
Clayton & Co. In Mr Whitehead's machine, which took the prize at

Newcastle, the clay is pugged, and then expressed through lateral moulds
by the combined action of a revolving spiral disc, and a curved arm or
wiper attached thereto, working in the bottom of the pug-mill. H.
Clayton & Co. exhibit a pantile machine, provided with a simple and
ingenious cutting mechanism, whereby the stream of moulded clay is cut
into proper lengths for pantiles, and the corner of each tile is simultane-
ously removed at one stroke of the cutter bar. Also, an excellent combined
moulding and pressing machine for making fire goods. Also, a model
of a drying room, in which a new system of drying is introduced. A
gentle current of warm air, more or less moistened, as required, is caused
to permeate the drying chamber, into which it enters from numerous
perforations, from an air flue, situate in the upper part of the chamber.
The steam and yapour are drawn off with the more moist air through
openings in the floor, and are discharged into a chimney. Two fans
are employed, the one acting as a blower for forcing warm air into the
chamber, and the other as an exhauster, for extracting the moist air,

and the cases of these two fans may be so connected that a greater or
less proportion, as required, of the moist air, may be diverted into the
warm air fan, and returned to the drying chamber. A simple and eco-
nomical heating arrangement is employed for heating the air before it

enters the forcing fan.

Messrs Nalder's noiseless winnowing and dressing machines, fitted

with their patent machine-made wire screens, still bear the palm. As re-

gards the workmanship in these screens, there is nothing in the show to

equal them.
Mr Robert Tinkler exhibits his prize barrel churn, which so long ago

established for itself a good reputation.

A useful water and liquid manure cart, invented by Mr Richards, is

exhibited by Messrs Robert and John Reeves, of Westbury Wilts. The
tank is barrel-shaped, and turns on a longitudinal axis, and is provided
with a diaphragm inside, which ensures, on the turning of the barrel,
the complete emptying of the tauk, and this discharge is effected, not
from the bottom, but from the centre of the end of the tank, consequent-
ly, greater height of discharge is obtained, without increasing the height

of the running wheels which support the tank. The delivery pipe in
the centre of the tank is sufficiently high to run direct with the steam
cultivating engines or liquid rhanure drills.

Musgrave Brothers, of Belfast, and Cottam & Co., exhibit some ad-
mirable stable fittings. The former firm also exhibit an iron piggery or
dog-kennel, which is a vast improvement on the ordinary dwellings for

these animals.

We were much struck with Hancock's patent butter machines, exhib-
ited in operation by that gentleman. This little machine consists essen-
tially of a cylindrical colander, with fine perforations on the sides near
the bottom only, which is solid. A closely-fitting plunger, worked by
a screw, forces the butter through the perforations in a form very much
resembling vermicelli, which, when served on the table, presents a most
pleasing appearance. One great advantage is, that the butter is never
touched by the hand in its preparation. There is, however, another
great advantage afforded by this apparatus, namely, the sweetening of
salt butter—the repassing of the butter through the fine perforations
into a tub of clean cold water effectively removing the salt and all im-
purities. This we can vouch for by practical test of the butter before
and after it had passed through the machine. It is undoubtedly a most
useful contrivance, and is being extensively patronised.

John Penney & Co., of Lincoln, exhibit a well-made expanding rota-

tory corn separator, capable of adjustment to any size of opening.
Joseph Rowell exhibits, amongst a large collection of wire work of

all kinds, an ingenious sheep-netting, intended to supersede hemp-
netting for sheep-folds. It is made of galvanised wire, in separate
links, so that when not stretched, it will fall together in a heap like a
bundle of chains.

Corne's deservedly well-known chaff-cutters of all sizes are well re-

presented.

A crane, provided with a safety crab, is exhibited by Wm. Horsman
& Son, of Woburn Beds. The improvement here introduced consists of

a peculiar and simple break apparatus, which is always in action, whether
hoisting or lowering, so that, should the handles be released, the break
will at once check the descent of the load. We have lately seen one
or two forms of this same break apparatus, and may have occasion to

revert to them hereafter. The idea is undoubtedly good, and thoroughly
practicable.

We noticed several of Carre's Dioptrical Water Guage Tubes for steam
boilers, exhibited by M. D. F. Leblanc, of Fleet Street. This is,

undoubtedly, the most perfect tube water guage ever introduced, and
we hope, next year, not only to see them exhibited as a novelty, but
extensively applied to the engines of the various exhibitors. No
possible mistake as to the water level in these tubes can occur, as on
looking through the perforations in the outer metal tube case which
surrounds the glass tube, those above the water level, on the opposite

side of the tube, present an entirely different aspect to those below the
water level.

HARRIS' LEVER PADDLE.

Mb Harris has forwarded to us some additional sketches of his simplest
form of propeller, with observations thereon, which we place before our
readers.

Fig. 1 is a side elevation of the paddle partly elevated ; fig. 2 is a
view at right angles of the paddle
in its highest position ; fig. 3 is 3
similar view showing the paddle
in its lowest position, and illus-

trating the mode of strengthen-
ing the crank pins ; fig. 4 repre-

sents in plan the mode of sup-
porting and rendering secure and
firm the fulcrum pin ; and fig. 5
is a transverse section of the
paddle.
In its simplest form, as here

shown, a paddle, e, is connected
to one end of a guide bar or
stem,

f,
provided with a slot, m,

by means of which it is free to

slide and turn on the fixed pin, »},

passing through this slot. The
opposite end of the stem is

connected to a crank pin,.D, on
which it is free to turn. In this

way, by the circular motion of the
crank, c, a variable lever is formed (the fixed pin, n, being the fulcrum),
and the relative motion of the paddle to that of the crank, and also the
amount of the paddle's horizontal motion, is made to vary according to
its distance from the crank's centre, so that when the paddle is complet-
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ing its ascent and commencing to descend, the long arm of the lever

being on the side of the crank, and the lower arm very short, there will

be but very little horizontal motion given to the paddle, it will do but

little more than change its angular position, and then commence to

descend. This descent will continue in Dearly a right line, and at an

angle which will depend on the length of the lever and distance of the

fulcrum pin from the crank, until the crank pin has reached its lowest

position. The horizontal motion of the crank pin will now communi-
cate itself to the paddle ; and the long arm of the lever being on the side

of the latter, and the short arm above, the paddle will move through a

proportionately greater space, and with a proportionately greater veloc-

ity ; thus giving the required stroke. The ascent of the paddle will

then take place at the same (reversed) angle as in the descent. The
crank here spoken of would be perhaps more correctly termed awineli.

The peculiar arrangement by which the necessarily great strength can

be given to this winch or crank forms an important feature of the in-

vention (see figs. 2 and 3). In the place of the crank arm a double or

Ffe. 2. Fis . 3.

compound skeleton-wheel is used ; and, by thus obtaining a second

bearing for the crank pin, great strength and rigidity are given to the

latter, which can be thus made of the required length, and capable of

sustaining, with certainty the full strength of the engine. The paddle

is intended to be of very considerable size, and to diminish the lateral

resistance which it offers to the motion of the vessel when ascending
and descending. It may be made of a curved form, that is, convex on the

side in the direction of the ship's motion, and concave on the reverse side

;

but it is considered to make it a double or compound paddle, one of the

form just mentioned, braced or connected to another flat paddle, having
an open space formed by the curve between them. The flat paddle

should be also surrounded by a rim on the side striking the water, to

give it more hold thereon (see fig. 5). Any loss, however, from this

cause may be still further diminished, and almost entirely obviated, by
the feathering arrangement shown at figs. 2 and 3, in the notice of Mr
Harris' specification in our September part, page 156. The other draw-

Fig. 4. Flz. 5.

ings, also described in the specification, illustrate various modifications
by which the same motion and effect, or nearly the same, can be obtained
with, it is thought, greater advantage in particular cases. In these
various arrangements the principle is the same, namely, that of a vari-
able lever by which the power is so applied to the paddle, that it will as
much as possible act on tbe water as an immovable fulcrum, and the
great proportion of the power be entirely exerted in giving motion to

the vessel, even when the speed of the latter is very great, at the same

time that the paddle will be brought into and from its position with the
least possible disturbance of the water.
The contrivance can be also applied at the stern of a ship between

the rudder and stern post, and at right angles to her length, for the
purpose of turning the ship completely around, or altering her position
in either direction, independently of her motion through the water. It

is thought that for ships of war, and in some other cases, this arrange-
ment will be of great utility. In a ship of war, sufficient power being
applied to a lever paddle fitted in this manner, the entire ship could be
made to turn or rotate in a similar way to the turret of a "Monitor," so
that both broadsides could be brought to bear alternately in the same
direction. For such a purpose as this, steam power would be applied
through an accumulator or otherwise. In small vessels, the combined
strength of several men would be sufficient to produce a very useful

effect. The driving machinery will be, of course, so arranged that its

motion can be reversed, and the vessel consequently be turned or ro-

tated in either direction.

The lever-paddle can be also applied at the stern instead of at the

sides of a vessel, as a propeller.

In conclusion, it may be observed that the friction between the sides

of the slot (or guide bars) and the fulcrum pin, arising from the vertical

motion of the paddle stem, cannot be of any serious amount, because,

when the resistance is opposed to the paddle (in making the strokes),

this vertical motion will be at a minimum, or will have almost ceased.

In the usual way, it is intended to apply four of these propellers to a
vessel,—two on each side. The two opposite each other may be made
to work together, alternating with the other pair, or the two in a dia-

gonal line may work together. The effect of the former arrangement
may be compared to the galloping, the latter to the trotting of a horse.

IRON AND IRON-PLATED SHIPS.

The following is an abridgment from an article which recently appeared
in the Steam Shipping Journal. Founded, as it is, upon Mr Fairbairn's

recent lecture on the "Application of Iron to the purposes of Naval
Construction," its contents must prove of the utmost interest to the

readers of the Practical Mechanic's Journal.

The Duke of Somerset, First Lord of the Admiralty, lately presided

at a meeting of the Society of Arts, at which a paper by Wm. Fair-

bairn, LL.D., F.R.S., was read, "On the Application of Iron to the

purposes of Naval Construction." The subject was one of great public

importance. Even since that meeting three iron steamers have been
wrecked upon our coasts, catastrophes which have been attended with
fatal sacrifice of life, and would seem to imply either that our knowledge
in that branch is still very imperfect, or that it has not been applied

with sufficient care to our sea-going ships.

So far as the Warrior, and the other specimens of war ships enable

us to judge, the armour is altogether extraneous, and is merely intended

for defence, without being in any way wrought into the fabric, so as to

be conducive to the durability of the structure. Until this point is

decided, ships of war cannot be built on scientific principles, and the

consequences of the defect may possibly remain practically undiscovered

until revealed by the terrible experiment of war. The question between
iron and wood as the material for their construction still remains also

unsettled. If wood is ultimately to be preferred, and we must have
armour plates, all that can be done is to hang the plates on the sides as

a protection ; if, on the other hand, the entire structure is to be of iron,

the armour plating ought then to form part of the ship. The same
fallacious confusion would seem to have prevailed as to the construction

of targets, of which we have heard so much, and on which such sums of

money have been expended. If, in the formation of a target, our rulers

merely wanted a body capable of resisting shot, the matter was simple.

All that was required was a something as like an anvil as possibly

could be—a lump of iron of the best texture—for such an anvil of pro-

per size will assuredly resist shot. The targets, however, which have
hitherto been subjected to trials were generally various combinations of

iron and wood, having a two-fold object ; but they left the problem as

yet unsolved, how such enormous dead weights were to be introduced

so as to form component parts of the frame, and this point must be

settled before we can boast of having really built an iron ship of war.

The application of iron to the formation of floating bodies is one of the

many great improvements in arts and manufactures which this country

has been destined to witness. Rolled plates were first employed in the

construction of steam boilers, but we have evidence that they were

adopted in the formation of iron canal boats about the year 1812 in

Staffordshire. There would then seem to have been an interregnum of

progress for a period of ten years, when, in 1822, we find that the

Horseley Company built the Aaron Manby of iron. The frame was sent

to London in sections, and being reconstructed, was navigated to Havre
and Paris by the late Admiral Sir Charles Napier. It might have been

expected that comparative success in this instance would have stimu-
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lated exertions in the same direction, but innovations of magnitude
required time to bring them to maturity. Another period of rest

ensued, when, in 1829, Mr Houston, near Paisley, ascertained that

passengers might be conveyed in a light iron boat drawn by two horses

on a canal at the rate of nine or ten miles an hour. At this very time

a new and unexpected era in the history of transit burst unexpectedly
upon the world in the experimental tests and competitive trials of loco-

motive engines at Rainhill, preparatory to the opening of the Liverpool

and Manchester Railway. Alarm immediately seized all the canal pro-

prietors, and the speed so attained by the iron boats furnished the only

gleam of hope that they would be able to compete with any prospect of

success against the powerful antagonism of the locomotive and the rail

—an anticipation which proved signally fallacious. The appliance of

steam to transit on land, then in its infancy, was followed by the intro-

duction of iron vessels, also propelled by steam, on the Forth and Clyde
Canal ; and shortly afterwards the Alburka, a small iron boat with a

shallow draught of water, built by Messrs Laird, was sent to Africa for

the exploration of the Niger. We can scarcely imagine a more striking

contrast than these small beginnings present when compared with the

enormous increase and present extensive use of iron as a material for

shipbuilding, in its application not only in this country, but also in every
Maritime State of the globe.

Ductility and tenacity are the properties most highly valuable in iron,

and constitute the true measures of its strength and practical utility.

On no account should any plate be permitted to enter into the construc-

tion of any sea-going ship that is not capable of enduring a tensile

strain of 20 to 22 tons to the square inch, although, unfortunately,

many plates are employed which are considerably beneath that mark.
Boats on canals and rivers may possibly venture on an inferior standard
of quality, but there is no economy in the use of bad material, which is

neither safe nor durable. The experience obtained during the erection

of the Conway and Britannia tubular iron bridges—the strains in a ship

and in a monster girder being nearly analogous—has led to great im-

provements in the mode of uniting the joints of the plates which consti-

tute longitudinal sheathing. The riveting machine has been invented
for the process. As rivets are iuserted hot and compressed by the

machine, the joints are brought closer together by contraction as the

rivet cools. The relative strength of the joints of plates, as com-
pared with the plates themselves, is an important element in the con-

struction of a secure iron ship, as the action of a vessel pitching at sea

is a continued series of alternate strains. A vessel of war covered with
armour plates, or a trading ship with a full cargo, when meeting a gale,

plunges heavily in a rough sea. The waves meet her with violent

shocks, which not only ten d to slacken her speed, but cause her to

tremble or vibrate on the crest of every opposing wave. This is more
apparent in iron than in wooden structures. By extending the weight
in the direction of the bow or stern, the strains are increased ; and, as

a general rule, the weight ought to be concentrated as nearly as possible

towards the centre of the ship. As the centre is subjected to great
tensile strain, the only safeguard is increased strength at midships by
strong longitudinal keelsons and double bottoms, with a sufficient num-
ber of water-tight bulkheads, dividing the ship into several distinct com-
partments. The engines being also placed in the centre, materially

increase the weight in that quarter ; and to central weakness may be

traced the melancholy fate of several ocean steamers. A striking illus-

tration of the disasters attendant on defective construction has very
recently occurred in the loss of the mail steamship Jura, by striking

while at full speed upon the Crosby Spit, a narrow sandbank at the

entrance of the Mersey. The fore part of her keel became fixed on the

bank, the stern hanging in deeper water, and she parted in the centre

entirely from the want of a judicious application of iron binders on each
side of the upper deck, so placed as to balance the area of the hull, and
resist the tension which literally tore her to pieces. Time is an element
in the endurance of structures when subjected to severe strains, affect-

ing their ultimate power, although it is difficult to determine what is

the correct measure of safety—whether one-fifth or one-fourth the

breaking weight ; but we have ample data to be assured that every dis-

turbance, however minute, in the molecular formation of bodies, finally

tends to their destruction, and it is only a question of time when the
rupture is to ensue. We may, however, assume that a ship as well as a
beam is practically secure for a series of years when the strains do not

exceed five tons to the square inch upon the wrought iron plates of

which it is composed. In determining the distribution of the material

in the different parts of the vessel, so as to establish, as nearly as

possible, perfect uniformity of strength, it is essential that the resis-

tances should be proportioned to the strains, so as to maintain the

balance of opposing forces. This branch of the subject would properly
fall under the supervision of that section of the Board of Trade which
is supposed to be devoted to Navigation, but it would seem to have
been but little studied ; and after so many wrecks of iron steamers, it is

not surprising that that department of the Administration does not
stand high in public estimation.
The present class of war steamers are nearly double the length of

former sailing vessels, but, with a view to increased speed, their depths
are much less in proportion, so as to render their power of resistance
considerably less than would be the case had the old principle of con-
struction been observed. Contrast a first-rate built in the last century
with the Warrior, and we have the length of the former, 260 feet

;

breadth, 60 feet 1 inch ; and the depth, 53 feet 10 inches ; while the

length of the latter is 380 feet ; breadth, 58 feet 4 inches ; and depth, 42
feet. When the comparative weight is distributed, the Warrior will be
found to have but little more than half the strength of the Victory.

This is a matter for grave reflection.

It has been long settled that a ship was a girder in principle ; but
another great question of the day to be determined is, whether our ships

for the Royal Navy are in future to be constructed of wood or of iron, or

after the example of the targets, of both—that is, of iron backed by
wood. The commercial advantages of iron in the construction of ocean
ships would seem to be acknowledged by the universal testimony of the
Mercantile community ; but fouling has been hitherto found to be one
of the great difficulties with respect to iron vessels of war. Sheathing
iron ships with timber, and then covering the sheathing with copper,

has failed. The galvanic action cannot be counteracted ; it proceeds
between the iron, the copper, and the saltr water, notwithstanding strips

of intervening material, and in despite of every device which has been
as yet suggested by science. Asphalte has been tried, and a coating of

brickwork covered with asphalte, but it was found that the brickwork
only contributed objectionable weight. There might not be immediate
metallic action, but the water was in itself a sufficient medium to

carry on the galvanic effect, which accumulated at the point of

contact in the iron plates. The mischief was less to be apprehended in

the lighter construction required for Mercantile purposes
; but it was a

formidable, and as yet irremediable, defect in iron ships of war. The
possible effect of modern shells on wood sheathing has also to be con-

sidered. According to the opinion expressed by Captain Selwyn, R.N.,

such sheathing would probably be stripped off before the ship had been
ten minutes in action, or would be set on fire ; and even if the wood
were rendered partially incombustible, which no doubt could be effected,

the smoke from the smouldering timber would be likely to render the

ship untenable. The Admiralty was certainly placed in a position of

difficulty, being suddenly called on from all quarters, in consequence of

the ambitious efforts at superiority of the French Marine, to provide war
ships of the best iron, and projectiles of the best steel. To these sources

of embarrassment was to be added the perhaps still greater difficulty of

fiuding and applying true mechanical tests of the resisting power of the

former, and of the destructive force of the latter. The discussion at the

Society of Arts was closed by this important and startling admission

from Br Fairbairn—who has always been a strenuous advocate of iron

in the structure of our war ships, and was also a prominent member of

the Commission of Inquiry on the subject of iron— that if we were to

have 300 or 400 pounder guns, it was a question with him, being

limited to a certain thickness and weight of plates, whether it would not

be better to be without armour plates altogether and allow the shots to

go through. If vessels were to be covered, according to the most
modern plan, from stem to stern, and five feet below the water line,

they could not carry plates capable of resisting guns of such large

calibre ; and with such a description of naval ordnance, his opinion was
that we should have a more secure and better Navy without armour

plates than with them. This announcement, coming from an authority

generally considered so competent, may excite surprise, and is certainly

not a very encouraging prospect for the nation, after the anticipations

we have formed and the expenditure we have witnessed. We may
perhaps find ourselves reduced to the position of those knights of old we
read of in ancient chronicles, who, encompassed with armour plates, and

encumbered by their weight, when unhorsed lay helpless on the ground

unable to rise, and were easily dispatched by the dirks of the lighter

equipped men at arms. It would be a humiliating, but is no means an

impossible consummation, that our splendid ships of war, whose iron

plates increase their displacement, sink the line of flotation, and impede

the speed, should be equally at the mercy of light wooden steamships,

capable of the highest motive velocity, and armed with artillery of the

largest size.

THREE TON DOUBLE-ACTING STEAM HAMMER
(Illustrated by Plates 320 and 321.)

Many of our pages have, at different times, been devoted to the exposi-

tion of the valuable improvements which Mr Robert Morrison, of the

Ouseburn Engine Works, has, from time to_ time, introduced into the

steam hammer ;
and we have now pleasure in bringing to the notice of

our readers the most recent of Mr Morrison's well-digested arrange-

ments of this invaluable aid to the engineer. Before referring to the

improved steam hammers, which form the subject of our plate engrav-

ings this month, a passing glance at this gentleman's earlier efforts
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towards increasing- the efficiency and simplification of the steam
hammer, -will not be out of place.

In Mr Morrison's first hammer,* one of the main features consisted

in forging or casting the piston and slides on one solid hammer bar,

which worked through stuffing boxes in both ends of the cylinder.

He subsequently brought out a hammer f constructed on the same
principle, but provided with a link for working the valve, the link being

actuated by an anti-iriction roller on the top end of the hammer bar.

Vt'e next find J a hammer with over-hanging frame and cylinder fitted

with improved valves, the general arrangement affording greater

facilities for working than the usual model. This was shortly followed

by another hammer g of similar characteristics, suited for heavy work,

which was succeeded by his monster fifteen ton hammer.
||

Figs. 1 and

2, on plate 320, illustrate, respectively, a side and end elevation of a

three ton double-acting steam hammer, specially arranged for

shingling; and figs. 1 and 2, on plate 321, represent similar views

of a three ton double-acting steam hammer arranged for shingling

or forging ; and fig. 3 is a self-acting variable gear adapted for either

hammer.
According to Mr Morrison's present improvements, he dispenses

with the usual arrangement of fixing steam hammers upon a foundation

plate separate from the anvil block, and in lieu thereof, bolts the base

of the hammer frames or legs, to brackets casts upon, or bolted to, or

secured in any other way, to the sides of the anvil block. The base of

the anvil block is extended to such an extent as will sufficiently steady

the entire machine without further foundations. A thickness of hard-

wood is interposed between the frames and the flanges of the block, in

order to relieve the bolts from any jar caused by the action of the

hammer.
It is a well-known fact, that the heavier is the anvil block for a

hammer, the more steadily and efficiently it will work ; and the whole
weight of the hammer, in this case, resting upon the anvil block, and
being firmly secured to it, will nearly double the weight or inertia of

the anvil block, and thereby render it more capable of withstanding the

force of impact. The cylinders are made in two pieces, and bolted

together, each half being made in one piece with one of the frames or

legs, or it may be bolted to them. By making the cylinder in two
pieces, the piston, piston-rod, and hammer-head, may be constructed in

one solid mass, without the necessity of having separate covers and
stuffing-boxes in two halves, as at present, which causes a great

deal of care and trouble. The cylinder bottom and stuffing-box are

cast in one piece with the cylinder and frames (the gland only

being in two pieces), they are well bolted together with steam-
tight flanges, and, in fact, form the whole casting of the hammer
proper. Beneath the cylinder the inside faces of the frames are formed
into guides to receive the hammer-head, and present, when the hammer
is fitted together, a hollow square, in which the hammer-head works up
and down, and not only prevent the hammer-bar from turning, but
guide the hammer-head close down upon its work. The lower parts of

these guides meet, and are firmly bolted together with strong flanges

and bolts, as already described, experience having shown that at this

point the greatest tendency to twist the bar and strain the hammer
occurs. Having served the purpose of guides, the frames recede from
each other, so as to admit the anvil block between them, and give room
for working the balls, and afford a wide base for the hammer to rest

upon. This class of hammers is intended specially for puddling or

shingling iron or steel ; and as there is not so much room required as

when forging, and the blows are more severe and irregular, the frames
are brought down near to the anvil block, and the hammer-head is

guided between the frames solidly down close to its work, in guides
with large wearing surfaces, as described above. The frames are

bolted together at the bottom of the guides, so that the whole is

made very compact and firm whilst the hammer-head is well guided
down upon its work. For forging purposes the cylinder may be
made in two pieces, or bolted between the frames according to

the usual practice adopted by Mr Morrison ; and by this new arrange-
ment the advantage of a solid blow will be secured whilst the frames
are firmly held in their place at the base by the anvil block, as already
described.

It will thus be seen that the chief aim of this new arrangement of

hammer is, by binding the hammer and foundations securely together,

as in one piece, to do away with the inconvenience and insecurity of a
separate foundation of masonry, and independent anvil block.

In the previous method of fixing forge hammers, it was customary to

bed the anvil block on a platform of timber. On each side of this block
two pillars of masonry were built, on which were bedded the foundation
plates, the whole being tied by long bolts passing through so as to form

* Plate 155, page 97, "Vol. "VII., (first series),

t Plate 264, page 23^, Vol. V., (second series).

i PL'tte 285, page 270, Vol. V., (second series).

i Plate 2&i. page^O-i, VoL V., (second series.)

1 Plate 277. page 132, Vol. VI., (second series).

No. 202.—Vol. XVII.

a foundation for the hammer. The anvil block was made as large and
massive as possible, but even then, the continuous force of the blows
acted on the block as on a pile, and in a time, varying with the nature

of the soil underneath, the anvil was found to sink, thereby endanger-
ing the hammer itself. The percussive action also extended itself to the

masonry ; and no structure, however well built, could be guaranteed to

withstand this injurious jarring.

While not making the block of itself any more unwieldy or uselessly
massive, advantage has been taken of bringing the whole weight of the
machine itself, with foundation plates, to augment the weight of the
anvil, and thus a greater vis inertias is secured than could be gained by
any ordinary anvil block ; and the whole machine, bound within itself,

not only combines the advantages of stability, with additional forg-

ing efficiency, but also does away with the inconvenience of piling

and securing the sub-soil, waiting for building and settling of

masonry, finding foundation bolts, supplying and levelling the bed
plate and anvil block, and making and fitting the bottom face, all which
have at present to be done by the purchaser, before he can erect and
work the hammer.
The cylinder, one half of which is cast with each frame, is firmly

bolted together, enclosing the piston on the hammer-bar; the bottom
and stuffing-box is thus obtained in one piece with the main casting,

the packing being kept good, in the usual way, by a gland, in

halves.

The hammer bar is of wrought-iron, with the piston and head for

the reception of the hammer-face forged solid with it, as is the
practice of this firm, the face, of cast-iron, being secured by a dovetail

and key. Any form of head required by the nature of the work can
be adapted to this bar. The anvil block and foundation plates are

cast in one piece, two massive wings being cast with the block,

and strongly bracketted to it, upon which the hammer rests, a thin

layer of wood being interposed to lessen the jar—the bottom of the
anvil block being extended to a large square sole, so as to give
stability to the whole machine ; nothing further being required than
a layer of timber upon a bed of concrete to rest it on. The valve

is equilibrium, double-action, and is so arranged as to bring the

levers within reach of the attendant on the ground, when worked
by hand, as when self-acting. By the above improvement the sav-

ing in the cost of each steam hammer, with anvil, block, and bed
plate, will be about 20 per cent., and in the foundation about 5) per
cent., whilst the maker will be enabled to deliver the hammer complete
and ready for use.

RECENT PATENTS.

IMPROVEMENTS IN ROTATORY ENGINES.

Geokge Smith, Surrey.—Patent dated April, 6, 18G4.

Tins invention relates to a peculiar construction and arrangement of

rotatory engines to be worked by steam, air, gas, or water, and consists,

according to one modification in the employment of a hollow driving
drum, provided with end covers or disc plates, which are fitted upon a

driving shaft in such a manner as to allow the drum and disc plates to

have free longitudinal play thereon, whilst the shaft is carried round
therewith. This drum and shaft are placed eccentrically inside the
main working cylinder of the engine, and a number of slots or openings
made equi-distant in the surface of the drum, in each of which is placed

a roller, which serves as a rolling and revolving piston. These rolling

pistons are interposed between the internal surface of the main working
cylinder, and the periphery of a smaller drum situate inside the main
driving drum, but placed concentric with the working cylinder, the rol-

ling pistons thus rolling and revolving between the two surfaces of the

working cylinder and the small internal drum. The steam or other

medium employed in working the engine is introduced and allowed to

escape by two sets of separate and independent ports or passages, or, if

desired, the ordinary arrangement of ports or passages, may be made.
The reversing valve consists of the ordinary O slide valve, of a size to

embrace both sets of ports when two sets of drum and exhaust ports are

employed. On the steam entering the cylinder it acts upon one or other

of the rolling pistons, which, being contained in the slots or openings
in the main driving drum, cause that drum with its shaft to revolve,

whence motion may be transmitted to any machine requiring to be

driven. The ends of the rolling pistons and of the inner or smaller

drum are packed so as to work steam tight against the covers or end
plates of the main drum, by means of metal packing rings which fit

into the ends of the rolling pistons and small drum, the part so inserted

being angled or bevelled to allow for wear, whilst the part which works
against the end covers or disc plates of the main drum is perfectly plain

or flat. In order to prevent any escape of steam between the periphery

2 p
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of the end covers or disc plates of the main drum, and the inner surface

of the circular opening in the cylinder covers, in which such plates

revolve, the inventor interposes between such surfaces a metal pack-

ing ring of a bevelled section, to which a rotatory motion at half the

speed of the main drum is imparted. To this packing ring are fitted

the axes of a number of anti-friction rollers, which axes are supported

at their opposite or outer ends in a loose ring, conical washers being

employed to keep the rollers in a central position on their axes. A
central elastic driving iing connected by springs and adjusting screws,

to a boss on each of the end covers or disc plates of the main drum,
imparts a rotatory or rolling motion to the several anti-friction rollers

which revolve in contact with the interior of an anti-friction cylinder,

forced by the covers of the main working cylinder, and the surface of

the central driving ring, and being connected with the packing ring or

rings heretofore referred to, causes such ring or rings to revolve at half

the speed of the main shaft. The bevel in each of these packing rings

is so arranged that the pressure of the steam tends to keep the packing
tight. This system of anti-friction rollers, and elastic ring, serves also

to remove a portion of the strain from oft" the driving shaft, by giving a

partial support thereto, should the stuffing boxes and glands in the end
covers of the cylinders become worn. According to a second modifica-

tion, the inventor dispenses with the main driving drum, and has cross

grooves or channels made in the disc plates for the purpose of properly

guiding the rolling pistons as they roll between the surface of the

smaller drum, hereinbefore referred to, and the interior of the main
working cylinder.

Fig. 1 represents a transverse vertical section of one modification of

rotatory engine, in which the driving drum is dispensed with. Fig. 2

is a longitudinal vertical section of the same ; and fig. 3 is an end eleva-

tion, with one of the disc plates and cylinder covers removed, showing
the pistons in a different position to that illustrated in fig. 1. In these
figures, corresponding letters of reference indicate similar parts. A is

Fig I.

the main working cylinder provided with large flanges, a 1

, at each end
of which flanges are bolted the cylinder covers, a, a ; b, 6, are the disc

plates keyed on to the main shaft, e, and capable of lateral movement
thereon. The shaft, e, as before described, is placed eccentrically in

the main working cylinder, and within this cylinder, concentric there-

with, and supported by the rolling pistons, d 1

, d2
, d3

, d4
, is placed the

loose drum, c. The rolling pistons are carried and regulated in their

course by the sliding blocks, d, which work freely in the radiating cross

grooves, b\ made in the inner faces of two disc plates, b ; a9 are the

rubbing surfaces of the ends of the main working cylinder, against
which rotate the disc plates, b. Two pipes, a\ communicate between
the induction pipes, a3

, and the two cylinder covers, so as to allow
steam to enter the covers^behind the disc plates, b, and force the latter

against the rubbing surfaces, a", on the ends of the main cylinder. The
steam on entering the cylinder acts against the rolling pistons, and
forces them round, causing them to roll between the drum, c, and the
interior of the working cylinder. In their revolution round the drum,
those pistons, being connected to the slides, d, carry round with them

the disc plates, b, and main shaft e. The steam or other medium em-
ployed enters the cylinder by the induction pipe, and ports or passages,

and escapes again by the exhaust pipe. The disc plates are feathered on
to the main shaft by a feather or loose key, which allows the disc plates and
drums, b, to have a slight lateral motion longitudinally along the main

LZSZL

shaft ; whilst, at the same time, they carry that shaft round with

them, d 1

, d2
, d', d4

, are the rolling revolving pistons, the main drum,

b, being slotted longitudinally at equal distances all round, to receive

them. These pistons may either work at these ends against the plane

flat surface of the disc plates, 6, or they may be fitted so as to turn freely

at their ends, in guide blocks, d, as shown in the drawings, sliding in

cross grooves, b', made in the disc plate, b. In order to prevent

leakage of steam from the working cylinder, with the cylinder covers,

a, the inventor introduces a conical packing ring, b2
, between the peri-

pheries of the disc plate, b, and the inner surface of the covers, a. c is a
smaller loose drum, without an axle, situate under the main driving drum,
b, but concentric with the main working cylinder, and kept in its place

by the revolving pistons, which roll between the outer surface of this
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drum, c, and the inner surface of the working cylinder, A. In order

that the ends of the rolling pistons, and the drum, c, may work steam-
tight against the disc plates, b, the inventor inserts a bevelled packing
ring, b3

, of a triangular section at those parts of the bevelled portion,

being fitted accurately inside the pistons and drum, c, whilst the flat

portion rubs against the disc plates, 6
; a number of anti-friction rollers,

64, are fitted upon spindles, which are supported at one end, in the

slowly revolving conical packing ring, b", and at the other end in a

loose ring, 67 , which serves to keep them equi-distant. These rollers

travel round an elastic central driving ring, 65
, which is kept in its

place, laterally, by a ring, IF ; &s are springs which support the elastic

central driving ring ; such springs being tightened up more or less as
required, by the adjusting screw bolts, 6 9

, tapped into a boss on each of

the disc plates, b. The action of this engine is as follows :—The steam
on being admitted into the cylinder, as shown by the arrows, exerts a
pressure upon one half of the surface of the drum, c, and against the
three pistons, i>', D2

, d4
, the power gained being due to the excess of

leverage of the piston, d4
, over and above that of the piston, d2

, the for-

mer piston being further from the driving shaft, E, than the piston d2
.

Power is also gained by the pressure of the steam against the un-
balanced surface of the drum, c, which, it will be seen, is eccentric to

the main shaft, E. The leverage of the pistons, and the eccentricity of

the drum, c, may be increased or diminished by placing the main shaft,

e, more or less eccentrically within the main working cylinder. The
pistons on the exhaust side of the cylinder, a, receive the pressure of

the hollow drum, c, and are consequently caused to roll round by their

frictional contact with the drum, c, and the interior of the cylinder.

The guide blocks in which the pistons work, slide to and fro along the
cross grooves in the disc plates, 6, and carry the said disc plates, and the
shaft, e, round with them. Or, if these guide blocks and grooves be
dispensed with, then the pressure of the pistons against one side of the
slots or openings in the main drum, b, will force that drum round, and
with it the disc plates keyed thereto), and the main shaft. The black
arrows indicate the exhaust or outgoing steam. The rotatory motion
of the disc plates is transmitted also to the elastic central driving ring,

o5. and thence to the series of anti-friction rollers, 6 l
, which carry round

with them the packing rings, 62.

IMPROVEMENTS IN APPARATUS TO BE USED IN COMBIN-
ATION WITH PARTS OF GAS AND LAMP FITTINGS.

Frederics; Tyermax, 38 Grace-church Street, London.—Patent dated
March 23, 1864.

This invention relates to a peculiar apparatus for increasing the illumi-

nating power of artificial light, which apparatus consists of a ring of
plain or perforated metal, talc, or other incombustible material, having
its edge, or edges, flat, twined, or toothed, and having fixed, if found
necessary, on the underside, a piece, or pieces, of asbestos, or other ma-
terial of the like nature. To this ring is attached, by metal straps, or

other approved means, a piece, or pieces, of plain or perforated metal,

talc, or other incombustible material, of a flat, conical, round, elliptical,

or inverted hemispherical form, having, by preference, horns or projec-

tions on the edges or other parts of the same, such piece being of
smaller diameter than the interior of the chimney of the lamp or gas
burner. The ring of the apparatus is to be applied to the top of the
ordinary chimneys, glasses, or fittings of gas, or other artificial lights,

whilst the other portion is suspended within the chimney, or glass, or

fitting, and being of smaller diameter, a clear space or opening is left

between the outer edges or surface of the suspended portion and the
inner surface of the chimney, or glass, or fitting with which it may be
used. If preferred, the ring may be dispensed with, and the internal

suspended portion of the apparatus may
be hung from the edge of the chimney,
or kept in its place by hooks, spring
clips, or otherwise. One object of the
invention is to obtain an increased
illuminating power from a given con-
sumption of gas or other artificial light,

by directing the draught from the centre
towards the side3 of the chimney, glass,

or fitting. The accompanying engrav-
ing represents the apparatus, a is a
horizontal ring of metal, talc, or other
incombustible material, either solid or
perforated, but it is preferable to be
perforated. The width of this ring, a,

will vary according to the requirements

of the case, but it is preferable to be about one-sixth part of the inner

diameter of the chimney, or glass, or fitting, b, with which it is to be
combined, arrangements being made for forming a space, //, between

the underside of the horizontal ring, A, and the top edge, g g, of the

chimney, or glass, or fitting, a, by turning portions, a, of the outer edge

of the ring in such a manner as to form supports, and allow it by these
means to rest on the top edge of the chimney, or glass, or fitting, as

shown in fig. 3 ; or the same result may be obtained, and the necessary
space afforded, by corrugating or indenting the ring, or by fixing
separate pieces of metal, talc, asbestos, or other incombustible material
of suitable form, to the underside of the horizontal ring, as before de-
scribed. The space alluded to will vary according to circumstances,
but it is preferable to be about one-fifteenth of the inner diameter of
the chimney, or glass, or fitting with which the apparatus may be con-
nected. To the ring, a, is suspended or attached, by means of straps or

stirrups of metal, c, or other incombustible material of suitable length,
a disc, c, of metal, talc, or other incombustible material, either solid or
perforated (but it is preferable to be perforated), and the disc or part,

G, may be either flat, conical, elliptical or inverted hemispherical, or other
form (but it is preferable to be flat), and of a diameter of about one-
fourth part less than the inner diameter of the chimney, or glass, or

fitting, b, and by preference horns, arms, or projections, d, formed on
its outer edge, such horns, arms, or projections being in length each
about two-thirteenths of the diameter of the disc, so that it may fit

easily within the chimney, or glass, or fitting, a clear equal air space, e e,

being by this means secured between the outer edge of the suspended
disc or part, c, and the inner surface of the chimney, or glass, or fitting.

The horizontal ring, a, first described, is to be applied to, and made to

rest, by the supports mentioned, on the top edge of the ordinary chim-
ney, or glass, or fitting, as shown in fig. 3, whilst the disc, c, secondly
described, is suspended nearly or quite on a level with the top of the
chimney, or glass, or fitting, or to such other depths within as may be

found desirable, but it is preferable to be at a depth equal to about one-

fifth of the inner diameter of the chimney, or glass, or fitting with which
it may be combined. The ring portion, a, to which the inventor makes
no separate claim apart from its combination with the disc, c, may be
omitted altogether, or used without the supports, a a, and the disc, c,

can be suspended from the edge of the chimney, or glass, or fitting, by
hooks, spring clips, or otherwise, but the apparatus complete, as de-

scribed, is preferred. In the apparatus described, a free air space,

f, is obtained between the horizontal ring, a, and the top edge, g, of

the chimney, or glass, or fitting, and another free air space, e, is left

between the outer edge of the disc c, and the inner surface of the chim-
ney, or glass, or fitting, the suspended disc causing the draught or

current of air to be directed from the centre to the sides of the chimney,
or glass, or fitting, and an increased illuminating power from a given
consumption of gas, or other artificial light, is obtained, perfect com-
bustion insured, and the light rendered perfectly steady, and free from
reddish hue. This apparatus will also be found to act as a smoke-
consumer.

IMPROVEMENTS IN MOTIVE POWER ENGINES.

T. W. Miller, Devonport—Patent dated April 13, 1864.

This invention relates to a peculiar construction of combined steam and
atmospheric engines, and consists in constructing such engines with a

four-sided chamber, in lieu of a cylinder, such chamber being divided

by a moveable division plate into two parts of equal capacities, and pro-

vided with a four-sided piston in lieu of a circular one, and instead of

cylindrical piston rods it makes the moveable division plate perform the

same operations. The working chamber of each engine consists, Firstly,

of two planed plates for the top and bottom sides, each of which has, on
its inward face, so as to divide the chamber into two parts of equal
capacity, a groove of the width and depth to receive the moveable
division plate ; Secondly, of two planed plates for the right and left

sides ; Thirdly, of two plates for the two ends or covers, each of which
has an oblong stuffing box for the moveable division plate to work
through ;

Fourthly, of the division plate which moves in the grooves of

the top and bottom plates, and through the stuffing boxes of the two
ends, and which has a vertical slot through it of the vertical diameter

of the chamber in length, and of the thickness of the four-sided piston

which traverses through it in width. To guide the piston, the division

plate has projecting guide pieces on each side of it, and at one end, out-

side of the chamber, it has gudgeons for a connecting rod to be attached

to, by which the motion generated by the piston may be transmitted to

a crank. In the chamber described above, the four-sided piston, the

edges of which fit the four- sided chamber with its packings, works from
end»to end, and traverses, at the same time, laterally through the

division plate, so that it produces on one side of the division plate a

gradually increasing surface, and on the other side of it a gradually de-

creasing surface by its passage during one stroke, and vice versa by its

passage during the reverse stroke- This chamber, in addition to its

being divided by the division plate, is also again divided by the piston,

so that it has four compartments or chambers of alternately increasing

or diminishing capacities which may be distinguished as—first, the
right steam chamber ;

second, the right atmospheric chamber ; third,

the left steam chamber ; and fourth, the left atmospheric chamber. Both
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the steam chambers become alternately vacuum chambers by the action

of the condenser, whilst the two atmospheric chambers are left con-

stantly open to atmospheric pressure. The main chamber thus sub-

divided is provided with the necessary slide, or other valves, for the

admission of steam from the boiler, and for the eduction of steam from

the chamber into the condenser. It is intended that an engine, con-

structed with the parts above described, shall have, in combination, a

condenser, air pump, hotwell feed pump, and all the other well-known
appliances of an ordinary steam engine. After " blowing through,"

clearing the condenser, and forming a vacuum in one of the steam
chambers, when the steam is admitted by the valve through the steam

port, say into the right steam chamber, its pressure, together with the

atmospheric pressure in the left atmospheric chamber, causes the piston

to move towards the end furthest from the port by which the steam

enters, there being a vacuum at the other side of the piston, in the left

steam chamber, which is at that time in communication with the con-

denser, and during this stroke the piston will expel the air from the

right atmospheric chamber. On reversing the position of the valves,

the steam is admitted by another steam port into the left steam cham-
ber, when its pressure, together with the atmospheric pressure in the

right atmospheric chamber causes the piston to move in a contrary

direction, there being at that time a vacuum on the other side of the

piston, in the right steam chamber, at that time also in communication

Fig. I.

when such engines are arranged for working as single acting

then the valve apparatus is so constructed that the steam, upon

Fig. 2.

engines,

leaving

SB I i]|.;| 1i

!|i'||I||J||i
I lift

BR I

with the condenser. During the last, and all succeeding
strokes of the piston, while the valves admit the steam into

the chamber, on one side of the piston, they allow the steam
to escape from the chamber on the reverse side of the
piston, through the eduction passages into the condenser. It

is to be observed that by a difference in the arrangement
of the valves, steam ports, and ends of the main chamber,
the steam pressure may be made to act, not as before
described, on the larger and decreasing areas of the piston,
but upon the smaller and increasing areas, and the atmos-
pheric pressure, not on the smaller and increasing areas,
but upon the larger and decreasing areas of the piston

;

and to prevent cooling in the sides and ends of the steam
chambers, the air to produce atmospheric pressure in the
atmospheric chambers should be heated by artificial means
to a sufficient temperature before entering the apertures
in the atmospheric chambers ; and the four sides and two
ends of the main chamber may be jacketed, if desired, in the
ordinary way. Engines constructed with the parts included
in the foregoing description are applicable for driving or
giving motion to machinery of all kinds, and for propelling
ships, and may be constructed to work vertically or horizon-
tally

; and are equally applicable for working pumps for
raising liquids, and may be made to act singly, or, during
the downward or upward strokes, or during the backward
or forward strokes, and doubly, that is to say, during both
strokes. The way in whii-h it is preferred to construct
them for all the above purposes is for the steam to act at the
commencement of the strokes upon the larger and then
decreasing areas of the pistons, and for the atmospheric
pressure to act at the commencement of the strokes upon
the smaller and then increasing areas of the pistons. But

the one steam chamber by the eduction passages, is made
to pass into the opposite steam chamber at the other side

of the piston, so as to create an equilibrium pressure for

the more ready return of the piston, and then, after the

piston has returned, for the steam to pass out of this

chamber into the condenser.
Fig. 1 of the engravings is a longitudinal vertical section

of the improved motive power engine, taken along the

line 1-2 in fig. 3. Fig. 2 is a transverse vertical section

of the engine, taken along the line 5-6 in fig. 1. Fig. 3

is a longitudinal section, taken along the line 7-8 in fig. 1.

In these figures, a represents the planed plate for the

bottom of the chamber, formed with its groove, B, for

the moveable division plate to slide in. c is the planed
plate for the top side of the chamber, formed, with its

groove, d, for the moveable division plate to slide in,

and with slide valve box, E, slide faces and ports, and
with its steam and eduction passages, together with the
nozzles for the steam pipes from the boiler and the exhaust
pipes to the condenser

;
p the slide valves for regulating

the admission and egress of steam; G the slide valve
rods which are to be continued and attached to proper
weigh shafts, or other well-known or suitable means for

giving motion to the slide valves. These rods work
through the stuffing boxes, H. i is the cover to the slide

Fig. 3.
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valve box ; j the steam pipe nozzle, and pipe from the boiler ; and k
the exhaust pipes' nozzles, and pipes to the condenser. The steam ports

and passages are shown at l, and the exhaust ports and passages at m.

n are the two planed plates for the right and left sides of the cham-
ber, formed hollow so as to receive and heat the air employed to pro-

duce atmospheric pressure in the atmospheric compartments of the main
working chamber, such air beinsr also heated, by artificial means, well-

known to engineers, to a sufficient temperature before entering the

apartures in the atmospheric compartments of the main chamber, o

are the nozzles and pipes which convey the artificially-heated air from
the heating apparatus, which may be of any kind, so long as the air is

raised by it to a sufficient temperature. The two ends or covers of the

main chamber consist of two plates, p, each of which has an oblong
stuffing box, q, formed therein, for the moveable division plate, K, to

work through, and is formed with a passage through which the arti-

ficially-heated air will enter the atmospheric compartment of the main

IMPROVEMENTS IN LOCOMOTIVE ENGINES AND TENDERS.
H. A. Fletcher, Whitehaven—Patent dated February 6, 1854.

This invention consists in working the valve gearing of locomotive
engines, from an axle of the engine other than the driving axle, the
valve gearing being either a modification of any of the forms usually
adopted, or it may be arranged and constructed in any other suitable
manner. It is also proposed in locomotive engines to place the driving
axle of the engine under the fire-box in forming the frames of loco-
motive engines,^ tenders, railway carriages, or wagons. According to
this invention, it is proposed to construct them, each of two or more
bars or plates of metal, placed a little distance apart, and secured in
that position by the " horn plates " and the other attachments. It is
further proposed so to construct locomotive engines and tenders, and
to construct the same together in such a manner that the engine shall
carry the fuel, and the tender the water, or " vice versa," or either of

chamber during one struke of the piston, and be expelled from it by the

reverse stroke. The moveable division plate, n, slides along the two

guiding grooves of the top and bottom plates, and through the stuffing

boxes of the two end covers, and has a vertical slot, T, made through it,

and two projecting guide pieces, s, formed on each side of it, and is pro-

vided at one end, outside of the chamber, with gudgeons, u, to which

is attached, in the usual manner, a connecting rod leading to a crank

shaft. The vertical slot, T, and guide pieces, s, are for the piston x, to

traverse through and between whilst moving from end to end of the

chamber, v arc long bolts and nuts for connecting the two parts in

which the moveable division plate, e, is made. These two parts are

joined together near to the vertical slot through which the piston will

traverse. Spring packing, w, is provided in the moveable division plate

for the purpose of rendering the vertical slot through which the piston

traverses steam and air tight. This packing may be metallic, and forced

outwards by the ordinary means of springs at the back of the plate, as

shown, or otherwise. The piston traverses laterally through the verti-

cal slot in the moveable division plate, and, with the exception of being

four-sided, may be constructed and packed similar to the ordinary pis-

tons of steam engines. The packing of this piston is shown at y. It

may consist of metallic packing pieces, in two tiers, one above the other,

each tier to be composed of two |_ shaped pieces in plan, the two sides

or arm3 of each L piece corresponding with two of the four sides of the

piston. These pieces are so placed that each |_ shaped piece in

one tier may break joint with that of the other in the other tier, at oppo-

site corners of the piston, and they may be forced outwards by the ordi-

nary means of springs placed behind them as shown. Z are the junk

pieces for retaining the packing pieces in the openings in their positions,

and for rendering these parts of the piston air and steam tight. Engines

constructed with the parts included in the foregoing description are

applicable for driving or giving motion to the machinery of various

mills, and for propelling ships ; and may be constructed so as to work
either vertically, horizontally, or obliquely; and they are equally appli-

cable for working pumps for raising liquids; and may be made to act

singly, or during the downward or upward strokes, or during the back-

ward or forward strokes, and doubly, or during both strokes. The mode in

which it is preferred to construct them for all the above purposes is, for the

steam to enter the compartments, 1, 2, alternately, of the main chamber,

so a3 to act at the commencement of ihe strokes upon the larger and

then decreasing areas of the pistons, and for the air to enter ultimately

the compartments, 3, 4, of the main chamber, so that the atmospheric

pressure may act at the commencement of the strokes upon the smaller

and then increasing areas of the pistons. But when such engines are

arranged for working as single-acting engines, then the valve apparatus

is so constructed that the steam, upon leaving the one steam chamber (1)

by the eduction passages, K, is made to pass into the opposite steam

chamber (2) at the other side of the piston, so as to create an equilibrium

pressure for the more ready return of the piston, and then, after the

pi3ton has returned, for the steam to pass out of this chamber (2) into

the condenser.
No. 202.—Vol. XVII.

them shall carry only a portion of the water or fuel, or both, and the
other the remainder. In using or working locomotive engines of the
kind known as " tank engines," it is proposed to unite or combine
together two such engiues, so that both shall be under the control of

one driver, and shall, in fact, be worked as one engine.
The driving axle is placed beneath the fire-box, with a shield to pro-

tect it from the heat of the fire ; the eccentrics which give motion to

the valves are, in this instance, placed upon the leading or front axle,

(which is coupled with the driving axle), and the valve gear is, in this

case, a modification of the kind known as " Allan's Patent Straight
Link"; but any other suitable valvular arrangement may be adopted in

its place.

The proposed plan of coupling two tank locomotive engines back to

back (principally with a view to working inclines and sharp curves) is

represented by the annexed engraving. The coupling bar or bars, h, is, or

are intended to be, made very sharp, and with a long bearing, or two or
more shorter bearings in each engine, so as to give such an amount of

vertical rapidity that one engine may bear the other up in case of the

fracture of an axle, or other accident, but without preventing their

swivelling with one another laterally, i is a pipe and valve to connect
the two boilers together above the water lines

; there may be also a

similar pipe or pipes to connect them below the water lines. This may
be called a twin tank engine.

IMPROVEMENTS IN ROLLING MACHINERY.

James Dodge, Waterford, U.S.A.— Patent dated April 9, 1SGI.

This invention relates to certain improvements in the machinery or

apparatus for rolling, shaping, and forging metals, as previously described

in the pages of the Practical Mechanic s Journal.* According to this

invention, it is proposed to drive or actuate the cam or pattern surfaces

by means of gearing and self-acting clutches, in lieu of by friction,

worked either from the axis of one of the rolls of the machine, or from
any other convenient part of the apparatus. The clutches are thrown
out of gear by the action of the machine itself, and are thrown into gear

by the act of introducing between the rolls the article to be rolled, an
adjustable stop or guage being used for that purpose.

Fig. 1 of the annexed engravings represents a side elevation of the

improved machine for rolling, shaping, and forging metals, constructed

according to this invention. Fig 2 is a back elevation thereof. Fig. 3

is a plan of the top part thereof only, a is the bed plate, or main sup-

port of the machine, upon which are bolted the two upright standards,

E, b, and the plummer blocks, c, c, for carrying the bearings for the

main driving shaft, n. This shaft is provided with the ordinary fast

and loose driving pulleys, e, e', and fly wheel, F, and has also keyed on

to it the small spur pinion, o, which gears into the large spur wheel, H,

fast on the axis of the roll, I. Rotatory motion is thus imparted directly

» Ante pp. 46, 47, and 49, Vol. IX., 2nd Series.
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to the lower roil from the main driving shaft, and this rotatory motion

is transmitted to the upper roll, i', bjr means of the pinion, k, keyed on

to the opposite end of the axis of the lower roll, which pinion gears into

a corresponding pinion, k', fast on the axis of the upper roll, i'. The

rig. 1.

°sMMMa*

lower roll is supported in stationary bearings, fitted in the standards,

ii, )i, whilst the bearings of the upper lull, i', are free to rise and fall in

the standards, a vertical slot being provided in each standard for that

Via 'J.

purpose. In > rder to allow cf this vertical movement of the upper roll

without' interfering with the action of the gearing, k, k', the teeth of

these pillions are made of extra length, so that they may not be ungeared

bv the rising of the roll, 1'. This roll, 1', is elevated when the file

blank or other article to be rolled or forged, is to he introduced between

the rolls by means of the double or forked lever, I., working on fulcra

at m, and connected by the link, k, with the foot lever or treadle, o.

Each arm of the foiked lever, I., passes under one of the bearings of

the. upper roll, so that, on depressing the treadle with the foot, the upper

roll will he raised sufficiently to admit of the piece of metal to be

rolled being introduced between the two rolls. In conjunction with

these rolls work one, two, or more cam or pattern surfaces, p, p', the

object of which has been described in the specification of letters patent,

granted to the inventor on or about the 13th day of October, 1863—

No. 2506. These cam or pattern surfaces are now proposed to be wrought

by special gearing, in p'nee of by their mere frictional contact with the

upper roll as described in the said specification. Q is the centre or

Fix

pivot upon which the cam or pattern surfaces reciprocate, it being
recessed into the standards, b, of the machine. To each pattern surface

there is bolted, or otherwise secured, a quadrant rack, it, p.', which racks
gear respectively with the spur

pinions, s, s', running loose upon the

shaft, t, which works in bearings,

u, u, in the upper part of the stan-

dards, B, as shown more clearly in

fig. 3. A clutch, v, v', is formed on
the boss of each pinion and corres-

ponding sliding clutches, w, vr',

work on feathers in the shaft, t. A
continuous rotatory motion is im-

parted to the shaft, T, by the spur
wheel, H, which gears into an equal

sized spur wheel, x, keyed on to the
shaft, T. One or other of the sliding

clutches, w, w', as the case may be,

is thrown into gear with its corres-

ponding pinion, s or s', by the act of

inserting the file blank or other arti-

cle to be rolled between the two rolls.

This is accomplished by the mechan-
ism which we shall now proceed to

describe. Each of the clutches, w, w
',

is governed by a short clutch lever,

y, y', working horizontally on the centres, z, z' (fig. 3). The free ends
of these levers are respectively jointed to the upper ends of two vertical

levers, a, a 1
, working on stud centres, 6, &', fixed to the standards, B.

c, c' are two vertical slides which work through the guides, d, d', bolted

to the standards, b, and are situate immediately behind the vertical

levers, a, a'. These slides are slotted to allow of the stud centres of the
levers, a, a', passing through them in the standards ; they are further
provided with oblique or inclined slots at, e, e', into which slots enter the

pins, /, /', respectively, fixed to the lower or free ends of the vertical

levers, a, a 1
. It will thus be obvious that on raising or lowering either

of the slides, c, c', the inclined slot therein will cause the vertical lever

to turn slightly on its fulcrum, 6 or b>, and so actuate the clutch lever,

y or y', and throw into or out of gear, as the case may be, the corres-

ponding sliding clutch, w or w'. This raising and lowering of the
slides, c, c', is effected by the following contrivance :

—

The lower end of each slide is bent outwards at a right angle, as

shown at c" and c'", which portions are turned up at their outer ends
to receive the ends of the two sliding rods, g, g, respectively, the inner
ends of such rods passing each through a hole in the guides, d, d 1

, and
corresponding slide, c and c', and entering a notch or recess in the

standard where they are held by the pressure of the blade springs, h,V,
against their outer or opposite ends, and consequently serve as bolts

for holding the slides, c, c', stationary in their places, when such slides

are in their highest position. On to each of the rods, g, g
1

, is fitted a

metal stop piece, ?', i
1
, secured by set screws, and capable of adjustment

along the rods, nearer to or farther from the rolls, to suit articles of
different lengths. In this machine the rolling is effected towards the

workman ; the piece of meial to be rolled being pushed home between
the rolls until its front end comes in contact with one or other of the
stops, » i

1
,
according to the pait of the rolls at which it is inserted. As

the end of the piece e>f metal pushes back the stop with its corresponding
rod, g or g

1
,
on being introduced into the machine the corresponding

vertical slide, c or e', will be released, and will descend by its own
gravity, or if desired, by the action of a spring or additional weight,

such descent of the slide causing the corresponding clutch, w or w', to

be thrown into gear with its pinion, s or s', through the intervention of

the vertical levers, a or a 1

, and the clutch levers, y or v', in the man-
ner before described, and consequently the corresponding cam or

pattern surface, p or p', will receive a positive motion of the s^me speed
as and simultaneous with the motion of the rolls in lieu of moving soleh'

by their frictional contact with the upper roll. By the time the piece

of metal has passed from between the rolls a stop, k, secured to each of

the cam or pattern surfaces, comes in contact with a projecting lug or

ar-m. I, on the upper end of each of the slides, c, c', and lifts the slide

again to its original position, the rod, g or g', as the case may be,

slipping into the retaining notch again, and holding the slide elevated

till again released as before described. This elevating of the slide-

produces a reverse motion of the levers, a and Y, and consequently
throws out of gear the clutch, w, when the cam or pattern surface,

being released, drops again to its former position in readiness for the
next piece of metal to be rolled, the rolling portion oi the cam or pattern

surface being heavier than the quadrant rack. If desired, the starting

of the machine may be accomplished by means of a lever, worked by the
hand or foot of the attendant, in lieu of by the introduction of the work.

In order to prevent any sudden shock or jarring when the cam or

pattern surfaces are released, an india rubber buffer, m, may be fitted to

the upper part of the standards for the pattern surfaces to strike against.
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LAW REPORTS.
Cjpsules fob Bottles: Betts v. De Vitke. Before V. C. Wood.

—

This was a trial without a jury, and also, the hearing of a cause. The
bill was filed by Mr William "Betts, the well-known capsule manufac-

turer in the City Bead, London," against Mr De Vitre, and other gentle-

men, the directors of Wimshurst's Patent Metal Foil and Sheet Metal

Company, Limited—a company originally formed for making Mr Wirns-

hurst's ingenious process for cutting metals ; specification of which was
published by us at p. 8, toI. 4, 2nd series. The trial lasted several days,

and caused great attention, in consequence, more particularly, of the ex-

tensive litigation Mr Betts had been engaged in for the protection of his

patent. Mr Willock. Q.C., Mr Grove, Q. C, Mr T. H. Terrell, and Mr
Thomas Webster, appeared for the plaintiff; Mr Bolt, Q.C., Mr Hind-
march, Q.C, and Mr Haddon, appeared for the defendants. The facts

of the case seem to have been as follows :

—

The plaintiff, William Betts, on the 13th of January, 1341, obtained

his patent for the invention of a new manufacture and material for me-
tallic capsules, by producing a combination of lead and tin through the

agency of mechanical pressure. The specification stated the invention

to consist "in combining lead with tin by covering the lead with tin

over one or both surfaces of the lead, and reducing the metals in their

conjoined state into thin sheets of a thickness suitable for the purposes

to which they are to be applied. In order to prepare lead, the molten

lead was first cast in an ingot mould of suitable dimensions, the dimen-

sions of the ingots (for producing the material for capsules) being speci-

fied. Tin was also cast either into ingots similar to those of lead, or

into long, thin strips, of nearly the same width as the ingots of lead, be-

tween J and 1-1 6th of an inch in thickness, and several feet in length.

The lead and tin having been thus obtained in suitable states "for be-

ginning the rolling or laminating each of the two metals separately be-

tween a pair or pairs of revolving cylindrical flatting rollers, of the con-

struction usually employed for rolling or laminating ductile metals, I

pass and repass the lead one or more time or times, through or between
the rollers," so as to reduce it about one-fourrh of an inch in thickness

and greatly elongate it. The tin was treated in the same manner, so

as to reduce it to about l-20th part of the thickness to which the lead

had been reduced. After thus reducing the lead and tin to their proper

relative thickness, the widths being nearly alike, and even surfaces

having been obtained, the process of covering both sides of the lead

with tin was effected by folding a long strip of tin over both surfaces of

the lead (backwards and forwards), and then subjecting the two metals

to very considerable pressure under the flatting rollers, so as to reduce

the thickness and elongate the metals, and at the same time cause their

surfaces to adhere together. The conjoined metal was afterwards again

and again passed between the rollers for further reduction and elonga-

tion, the adhesion becoming more complete at every succeeding time of

repassing. For the manufacture of capsules the material thus prepared

was cut into discs of the required size. The specification, after stating

that the material might be applied to several other purposes, went on

as follows :
—"I am aware that it has been proposed to cover lead with

tin by applying the tin when in a state of fusion to the lead when ade-

quately tested, so that the adhesion of the two metals would be pro-

duced by the agency of heat with the complete fusion of the tin
; but

the adhesion of the two metals in my new material is produced by the

agency of mechanical pressure." The combined metal thus obtained,

which is generally known as "Bett's metal," has been largely used,

not only for capsules, but for an infinite variety ofpuqjoses. The patent

has been the subject of most multifarious and protracted proceedings.

The main objection raised against the patent in these various proceed-

ings has been want of novelty, and in order to establish this contention,

a patent granted to one Dobbs, so far back as 1804, has been brought

forward. Dobbs, in his specification, stated that his invention consisted

in plating, coating, or uniting lead with tin " by taking plates or ingots

of these metals of equal or unequal thicknesses and laying them to-

gether, their surfaces being clean, and passing them between the rolls

of a flatting or rolling mill, with what is technically called a hard pinch,

so as to make the metals cohere." The specification went on to state

that the combined metal, which was called "Albion metal," was also

made by the following method (which may be described as " the fusion

process") :

—

,;
I cast a plate or ingot of lead or alloyed lead, and as soon

a3 it is set or congealed, I cast tin or alloyed tin upon it, or under, or on
all sides of it, which will cohere with the piece of metal first cast, and

the Albion metal thus prepared may be wrought or flatted by the usual

means of rolling, hammering or pressing." In the course of the num-
erous trials that took place, evidence was adduced for the purpose of

snowing that the process described in Dobbs's specification had been

practised about 1832-3. One of the most fiercely contested of these cases

was that of "Betts v. Menzies," which, after many preliminary stages,

ultimately came before the House of Lords, assisted by the Judges, in

1861 and 1862. As their Lordships' decision was chiefly directed to the

technical form in which the questions were presented to them, and has

been the subject of considerable discussion upon the present occasion,

we content ourselves with stating that the result was generally in fa-

vour of tho plaintiff, and that the defendants in that case have since

submitted to a perpetual injunction. On the 9th of December, 1862, Mr
Betts obtained from the Privy Council a prolongation of his patent for

five years after the period of its expiration in 18G3.
The defendants in the present suit were a company formed in Feb-

ruary, 1860, for the purpose, in the first instance, of working Wims-
hurst's patent for " improvements in manufacturing sheet metal." This
patent, which was obtained in July, 1858, stated that the invention
consisted (1) in the production of thin sheets of metal by means of
an arrangement of cutters, in place of producing such sheets by means
of rolling, or beating, or crushing mechanism

; and (2) in the system or

mode of manufacturing or producing sheet metal by cutting the same
from a block or solid mass. By the process, as described in the specifi-

cation, " either a cylinder or block of the metal intended to be formed
into sheets is first cast in a mould, and then acted upon by a knife or

cutting tool for its reduction into the sheet or foil form." In July, 1862,

the defendants seem to have abandoned Wiinshurst's patent, and to

have commenced manufacturing a combined metal of lead and tin, ac-

cording to Dobbs's specification, and continued that process until July,

1863. In April of that year, Mr Kinder, the manager and secretary of

the company, obtained patents (which had been assigned to, and were
now being worked by the company) for improvements in coating lead
with tin by a fusion process. Mr Kinder's process may be thus stated

:

— After plating two strips of lead on one side only with tin by fusion,

the strips of combined metals were doubled, lead to lead, and the leaden
surfaces were then united by rolling ; the result obtained being a plate

of lead coated with tin on both sides, which was afterwards rolled down
and converted into capsules and foils.

The defendants were now working Kinder's patent, and the present
bill was one that had been filed for the purpose, in effect, of restraining

them from infringing Bett's patent by a merely colourable variation, the
allegation being that the fusion put forward as the basis of Kinder's in-

vention was an imperfect and ineffectual process, and that cohesion be-

tween the metals was only produced by the subsequent rolling or me-
chanical pressure, as in Betts's process.

The defendants denied infringement, and also raised the question of

the validity of Betts's patent as affected by the prior publication of

Dobbs's patent, which was alleged to be identical with that of Betts's,

and to have been actually worked previously to 1849, the date of the
plaintiff's patent.

The case lasted for several days, and the Vice-Chancellor reserved his

judgment, which he delivered on the 24th Nov., to the following

effect :

—

The Vice-Chancellor in the first place resorted to the various proceed-

ings in "Betts v. Menzies," in which, in the first instance, he had
granted the plaintiff an interim injunction, partly on the ground of long
user (eight years), and partly from the relation of employer and em-
ployed that had subsisted between the plaintiff and the defendant
Menzies, said that on the present occasion, looking at what took place

in the House of Lords, the question as to Dobbs's patent could not be

taken as concluded, and he was not at liberty to exclude evidence as

to that patent having been worked before the date of the plaintiff's

patent. He confessed that from the outset he had been much impressed
with the fact that no practical use appeared to have been made of that

patent from 1804 down to the present time. No doubt the specification

of Dobbs contained a description of that which had been effected

by him ; but it was one thing to put down on paper a certain descrip-

tion, and another thing to bring the process thus described to a practical

result. Numerous examples might be given in which valuable hints

and general suggestions had been enunciated by early discoveries, but
only worked out to a practical result in recent times. As was observed

by the Lord Chancellor in "Betts v. Menzies," 10 House of Lords'

Cases, 153, &c, even if the terms employed in a specification in 1801
were identical with those used in a specification in 1849, "it may well

be that the thing denoted by that name in 1804 is altogether different

from the thing denoted by that name in 1S19." Clearly, therefore, it

was necessary for the defendants, who impeached the plaintiffs patent

on the ground of want of novelty, to show that Dobbs's patent either was
used or was capable of being used prior to 1849. Now, he had not

the least doubt that Dobbs made experiments, but the question was,

had he made them to any purpose which could be successfully emploj-ed

in manufacture? During the whole of. this long litigation, which had
now lasted seven years, not one single article or even fragment of

"Albion metal" made before 18 J 9 had ever been produced. No such

thing had ever been exhibited. His Honour then proceeded to comment
upon the evidence as to user of Dobbs's patent which had been brought

forward upon the present occasion, and observed that scientific witnesses

and also workmen had been produced who stated that taking Dobbs's

patent, and with nothing else to help them, they had produced the result.

But how did that prove that the same result could have been obtained in

1804, or even in 1849? The result of the evidence went to this—That the
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thing was talked about, and that experiments were made; that every-

body was anxious to produce this metal, and tried to work Dobbs's
patent but without success. There was no evidence that Dobbs himself

had used his patent; that when tried in 1824 and 1832 anything had
been produced, or that there had been any practical result from that

patent—-anything in rerum Ka^Mra—before 1849. Although pieces of

metal made under Dobbs's patent with the present improved machinery
had been produced in court, yet even now he doubted whether that

patent could be put to any useful purpose. On the question of novelty,

therefore, there could be no doubt that Betts was the inventor of this

useful invention. Then, upon the question of infringement, it appeared
that the defendants had adopted three courses of manufacture—the first

was under Wimshurst's patent, in which slices were first cut or shaved
from an ingot, and then rolled or laminated together ; this subsequent
rolling or lamination being necessary to produce cohesion, would render

the process an infringement of Betts's patent ; the second process wa3
that of Dobbs, consisting in rolling tin or lead already laminated to-

gether, and this second rolling would be in effect the same process as

that of Betts; the third process was that of fusion, founded on the

second branch of Dobbs's specification. There was, no doubt, evidence

to show that the fusion process had been attempted, but none that

Dobbs had succeeded in it. As Betts had disclaimed a fusion process,

and relied on mechanical pressure only, the fabrication of any combined
metal by fusion would not be an infringement of Betts's patent. But
then the proportions of tin and lead used by Kinder were exactly the
same as those used by Betts in his rolling process ; and there certainly

was not one word in Dobbs's specification to indicate these particular

proportions. The process of fusion in the first instance might possibly

be an improvement on that of Betts, and if the result could be produced
by fusion alone, without rolling and without using the identical propor-

tions, then the process would be different from that of Betts. But the
defendants had not only used the rolling process after fusion, but also

taken the proportions of Betts. Looking at the whole case, therefore,

and especially at the absence of production before 1849 of any com-
pounded metal for the purposes described, and the use by the defendants
of Betls's proportions and rolling process, he was of opinion that they had
infringed a valid and existing patent, and that the plaintiff was entitled

to a decree as prayed by his bill. The question of damages was directed

to stand over, to be formally discussed on Saturday, December 3, and
his Honour added that he made no observations whatever on the con-
duct of the defendants, as he he took it for granted that they had con-

sidered that they could honestly work Dobbs's patent.

The case again came on, on the 3d of December, when the counsel for

the plaintiff contended that the question of damages was one with which
this Court, under Sir Hugh Cairns's Act of 1858 (the 21st and 22d of
Victoria, cap. 27) was now fully competent to deal, and that, as the
plaintiff had succeeded in establishing the validity of his patent and the
fact of infringement by the defendants, his right to relief in damages
followed as a necessary result.

The Counsel for the defendants, however, contended that the plaintiff

was not entitled to relief in damages where his bill asked for an account
or profits. The Act of 1858 enabled a plaintiff to obtain relief in

damages consequent upon an injunction to prevent his being compelled
to complete his remedy by action at law, but did not apply to a case like

the present, where equitable relief by way of an account of profits was
proved and could be obtained.
Mr Wilcock, Q.C., was heard in reply.
The Vice-Chancellor said that whereas here no licences had been granted

by the patentee, the damages for the infringement of the patent could
only be ascertained by that vague and guess like mode which juries
were compelled to adopt in determining questions of this nature. A
jury composed of men of business-like habits had better means of judg-
ing, and were much more fitting arbiters than this Court would be ; but
even where damages had been in cases of this description, assessed by
a jury, the result often was that they were subsequently reduced by
agreement. As to the jurisdiction of this Court he had no doubt, as the
Act of 1858, which was passed for the purpose of enabling the Court to
do complete justice, left it optional to the judges either to assess the
damages themselves or leave the matter to be determined by a court of
law. As the practice stood before the Act of 1858 the remedy was
simple—a plaintiff who obtained an injunction was entitled to an account
of profits, hut not to relief in damages from this Court. Looking at the
course taken by the Lord-Chancellor in the Liverpool Gas case, and
especially at the very great difficulty in determining what amount of
damages ought to be given to Mr Betts, especially as the cases at law
where damages had been given for an infringement of patent rights
were very few, the proper course would be to make the decree for an
injunction with an account of profits, and if the plaintiff waived the
account as to profits, he was to be at liberty to bring such action as he
might be advised against the defendants for the recovery of damages.
The questions as to the form of the decree and the costs of suit were

then discussed.

For the plaintiff it was contended that the injunction and account

must be granted not only against the company, but also against the
directors personally, and that the cost must be paid as between solicitor

and client by the directors individually. For the defendants it was con-
tended that the injunction, &c, must be confined to the company collec-

tively
;
and that as the directors were mere agents of the company, and

had been made parties for the purpose of obtaining discovery only, there

was no ground for enforcing the rule against them personally, or ren-

dering them individually liable for costs. They also submitted that

uuder the circumstances, and especially after the adverse opinion to the
plaintiff's case expressed by many of the common-law judges, the case

was not one in which costs, as between solicitor and client would be

granted against the defendants.

The Vice-Chancellor said that the directors, acting under the sanction
and by the direction of the company, had done that which in his opinion

was illegal, and they could not escape personal responsibility for the
consequences of such illegal acts on the ground that they had done it on
behalf of the company. All those who had taken part in the wrongful
acts were alike responsible, and the directors must be restrained per-

sonally, and be made to pay the costs. As to the scale of costs, the

infringement was deliberate, and not accidental. Whatever the defen-
dants did, they did with their eyes open, and if in the result they were
proved to have been in the wrong he saw no reason for exempting them
from the consequences, whatever those consequences might be. Some
difficulty, however, arose from the proceedings that had taken place in
" Betts v. Menzies." (His Hcnour referred to those most complicated

proceedings, the ultimate result of which appeared to be that, although
the defendant had liberty to move for a new trial, some compromise
was made, and, at all events, no new trial has ever takeu place.) Hav-
ing regard to these circumstances, and the provisions of the Patent Law
Amendment Act, 1S52, he thought it was not a case for ordering costs

as between solicitor and client. His Honour added that he did not in

any way concur to what had been urged by Mr Rolt as to the harshness of

these proceedings against the defendants, having regard to the restric-

tions upon the field of scientific invention by the Patent Laws, &c. In

his opinion Mr Betts was the only person in these proceedings who had
been as yet injured by the existing state of the Patent Laws.

REVIEWS OF NEW BOOKS.

Passages from tuk Life of a Philosopher. By Charles Babbage, Esq.,

M.A., F.R.S., &c., &.C 8vo. Longman & Co., London, 1S64.

When a man, during his own lifetime, sits down to write, and to pub-

lish his own biography, he, at the least, lays himself open to have the

events and actions of his career discussed, as it were, in his own pre-

sence, and this however modestly and guardedly he may write.

When, in addition, he freely remarks upon the conduct and motives of

his contemporaries, more or less distinguished, he absolutely chal-

lenges public discussion as to himself, his actions, and his relations to

the world in which he has acted.

Mr Babbage has laid himself open to all this, and to a good deal

more, in virtue of the style in which much of this work of his is put

forth ; a work which we feel certain his best friends must wish he had
never produced. In his preface, after descanting rather frivolously on
some of the conceivable motives of men to write their own biographies,

he disavows intending to do so himself; he says, " I have no desire to

write my own biography, as long as I have strength and means to do
better work." Nevertheless, his book is no more nor less than an
autobiography, and whatever lacunce it may contain, begins at the

beginning with " My ancestors, my childhood, boyhood, college life,"

&c, &c, and so proceeds to give us a pretty clear succession of glimpses

of his whole life and conversation, up to the preseut time.

That Mr Babbage is no ordinary man, that he is one of large

capacities—the numerical and inventive ones more particularly—with

talents in various directions highly endowed, and highly cultivated, and
with, perhaps, some pretensions to be placed even in the category of

men of genius, it needed not this prodigious mass of egotistical self-

assertion to cause to be admitted, for we are not aware that any one has

ever denied him this, or even more, as his just meed of human apprecia-

tion and praise.

Indeed, the justness of all this could be no better proven than by
simpty reading over the titles of the various contributions to knowledge,

either in the form of separate works, or of communicated papers,

amounting to no less than 79 in number, which are given in a list at the

end of this volume: perhaps, by the way, the most useful thing within

its covers, for it gives an index of reference to all Mr Babbage's works
and papers.

We cannot then but affirm our impression, that while this work was
needless to the security of all just fame to Mr Babbage, the style,

manner, and to a great extent, the matter of the book, must have a
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directly injurious effect upon his reputation as a man of science, and go
far to deprive him (at the very least, in ihe opiuion of those who can

know him only through his own pages,) of the character of a discreet,

sober-minded, soundly-judging man.
To such criticism Mr Babbage may very probably say with Geothe :

—

" Ilatten sie mich beurtheilen konnen,

So lyar ich nicht was ich bin."

If reviewers and the world at large could judge me, I should not be the

man I ana. We doubt the logic with which Babbage or Goethe, or even

greater men than either, can dare such defiance; but be such self-com-

placent views by Genius of itself well or ill founded, it will for ever

remain certain that mankind must resent an overdose of self-assertion,

not to call it vanity and egotism, in any man, however eminent, and
nevermore so than wheu sought to be sustained by depreciation, and
sometimes even abuse of each and all who have been supposed to have
interfered with this great central Ego.
The man who will set the keynote of his work, by placing upon the

title page of the Life of a professed Philosopher, such a motto as this :—

"I'm a Philosopher. Confound them all,

Eeasts, birds, and men ; but no, not womankind."—Don Juan.

however great the pugnacious readiness, we might add, the soreness

with, and bad feeling toward, his fe!low-men that he parades, can have
but little idea of congruity, or of what a Philosopher really means.
The alleged purpose of his writing this most singular volume is

stated thus by Mr Babbage in his preface—" The remarkable circum-

stances attending those calculating machines, on which I have spent so

large a portion of my life, made me wish to place on record some ac-

count of their past history. As, however, such a work would be utterly

uninteresting to the greater part of my countrymen, I thought it might
be rendered less unpalatable by relating some of my experience amongst
various classes of society, widely differing from each other, in which I

have occasionally mixed." We cannot but think that in this it was a
pity Mr Babbage did not call to mind the noble distinction drawn by
Bacon, between the fame of the vulgar " market place," and the fame of
" the academy " of the learned. The latter, though very few, are those

who alone are any competent judges as to Mr Babbage's merits, in

connection with calculating machinery, and whose judgment he ought
alone to care for, and that might be best secured by a dispassionate and
full statement of all the facts, unmixed with any personal traits, or

other irrelevant matter. The effect we expect of this spice which
he has added to make his caviare palatable to the million, will, by
its manner, if by not more solid evidence, make the greater part of

his countrymen believe that the inventor of the calculating engine is

strongly imbued with vanity, indiscretion, and flunkeyism.
Nearly the whole of chapters V. to X., inclusive, or 127 pages, are

filled with the thrice-told tale of the amazing things that the author's

calculating engines could have done, had they ever been finished ; of the

almost superhuman labours encountered fur and in their abortive con-

struction ; of the "impediments" that were put in his way by divers

human perversities, &c.; of the vast sacrifices, personal and pecuniary,
made by him to this great, but unfortunately unfinished task, and of

roundly rating and accusing ministers and chancellors of various suc-
cessive governments, who, after having advanced £17,000 of public

money, between 1823 and 1842, found in 1852, (I.e., nearly SO years
after the project was started) that they were so far from seeing any prac-

tical result already arrived at, or even clear in view, and were in reality

in such a haze as to what had been done, and what was proposed still to

be done, that, in 1852, Lord Derby had concurred in the conclusion of

the then Chancellor of the Exchequer, "That Mr Babbage's projects

appear to be so indefinitely expensive, the ultimate success so proble-

matical, and the expenditure certainly so large, and so utterly incapable
©f being calculated, that the Government would not be justified in taking
Hpon itself any further liability." Page 107.

This disastrous conclusion—for disastrous it certainly was—after the
expenditure of thirty years' occasional (for we cannot admit, even on Mr
Babbage's own showing, that he was more than interruptedly employed
daring that long period on those calculating machine projects) time and
labour, he lays mainly at the door of the Chancellor of the Exchequer of
Lord Derby's government, against whom he vents his ire in such pas-
sages as these :

—

"This much-abused Difference Engine ..... a being of sen-
sibility, of impulse, and of power can not only calculate
the millions the Ex-Chancellor of the Exchequer squandered
It is as conscious a3 Lord Derby himself of the presence of a negative
quantity Yet, should any unexpected course of events ever
raise up the Ex-Chancellor of the Exchequer to his former dignity, I am
sure he will be its friend as soon as he is convinced that it can be made
weful to him. It may possibly enable him to unmuddle even his own
financial accounts, and to But I have no wish to crucify him ! I
will leave his name in oblivion. The Herostratus of science, ifhe escane

oblivion, will be linked with the destroyer of the Ephesian Temple."

—

P. 111.

Is this the language of a Philosopher, admitting all the premises as

stated by Mr Babbage himself?
Let us examine a little into this calculating controversy of a life-long

standing, about which so many know, or fancy they know, something—
about which so few know anything exact, or sufficient, and about which
we strongly suspect all thefacts have never yet been disclosed.

We will do so very briefly, and guided almost entirely by Mr Babbage's
own statements in this very volume. Let us try to estimate, as truly as

we can, two points—First, upon what it has depended that Mr Babbage's
labours, with so much in promise, have produced so little in result, as

to calculating machinery. Secondly—Is he entitled, in virtue of what he
has done, or affirmed that he was prepared to do, or even if the Analyti-
cal Engine, the end all and be all of his own anticipations, had become
more than a speculation or design—a realised calculating machine— to

the enormous estimate he sets upon the merit of himself, and the value
of his labours?
The mere idea of a machine to aid in, or even to perform numerical

calculations, does not originate with Mr Babbage, nor has it been claimed
by him, though we are not aware that he has anywhere done justice to

his predecessors in the same path, by tracing the history of the invention

of calculating machines.
The Abacus of the ancients, the Naperian Bones of Baron Napier of

Murchiston, were pro tanto calculating machines. So is a slide-rule, a

gunter's scale, a pair of proportional compasses—in fact, any common
pair, consisting of a wheel and a pinion, is a calculating machine.
Suppose a pinion of ten teeth, geared into a wheel of 1000 teeth, we have
in reality one element of the same sort of combination of which the Dif-
ference Engine presents little more than a complication.

The wheel and pinion will do division or addition, for it is obvious that

the circumference of the small wheel measures itself 100 times round
that of the large one, and on like grounds it can either multiply or sub-

tract. Thus it is that every common gas meter is really a calculating

machine.
It needs no superhuman sagacity to see that this germ of a principle

may be prodigiously extended or varied ;
and at a very early period of

mechanics this actually was seen by men living long before the name of

Babbage was known.
In 1663, Sir Samuel Morland constructed a machine for answering

questions in plane trigonometry; and, in 1666, he made another machine
for adding together any different sums of money within a range of

£100,000. About 1770, to 1778, the celebrated Earl Stanhope constructed

more than one calculating machine that could add, subtract, multiply,

and divide ; and about 183-1, a small Difference Engine was made in Lon-
don, as stated by Mr Babbage himself—p. 155—"in- consequence of its

author having read Dr Lardner's article in Edinburgh Review, for July,

1831, No. cxx." This small calculating machine appears to have become
(by purchase we presume) the property of Mr Babbage, as he offered to

send it, with other matters, to the Exhibition of 1862.

But this does not exhaust our catalogue of such inventors. Pascal,

Leibnitz, Staffel, Colmar, Wertheimer, Baranowski, Schott, Lalaune,

Roget, Maurel, Roth, Slovinski, and several others, have been inventors

or constructors of calculating machinery more or less complete or

powerful.

Calculations by machinery, therefore, was no new thought first struck

out and brought before mankind by Mr Babbage. What, then, is the

nature of his claim to originality, as regards the conception of his only

calculating machine, viz., the Difference Engine, as figured on the frontis-

piece of his present work, that has ever become more than a speculation

more or less completely reduced to drawings ? It appears to be this—that

he was the first to suggest that the "method of differences" afforded great

facilities for the application of calculating machinery to the construc-

tion of numerical tables; and that the same machine which calculated

the tables, might be made to record them by printing, stamping, or

otherwise.

How far the first part of this twin notion is in reality contained in any
of the calculating machines that preceded Mr Babbage's time, we will

not stop to enquire; nor will we dwell upon the fact that to any corn-

putist who has but once in his life sought to find out the law of a series,

by extracting successive differences up to a constant one, this method
inverted must occur as the simplest and best mode of setting machinery
to work to construct a numerical table. Like a great many other simple

thoughts (before and since Columbus' egg)—simple after they are once

pointed out by some one who has clearly grasped them—this one seems
to have been first seized by Mr Babbage. It was beyond question a

brilliant and a pregnantly important thought, and we desire on our own
part, and by all others, that all due honour be rendered to the man who
enriched his fellow-men by having uttered it. Having so said, we sub-

mit that it scarcely justifies such language as follows, especially from

one who is " bearing witness for himself" :

—

"In 1851, the Commissioners of the International Exhibition, did not
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think proper to exhibit the Difference Engine. . . . They were as

insensible to the greatest mechanical, as to what has been regarded by
some, the greatest intellectual triumph of their country."—p. 149.

This from the countryman of Shakespeare, Bacon, Newton and Watt!
While Mr Babbage is thus complimentary to himself, he is unsparing

in his abuse of the Commissioners and authorities in the case of every
successive Exhibition from 1851 up to 18G"2, for not having exhibited his

Difference Engine. The machine was exhibited, in 1862, in the Philo-

sophical Instrument Department of the British Section.

Mr Babbage details very fully, and with a running commentary of vi-

tuperation, his communications with the Commissioners of 1862—tells

us that he offered to exhibit, besides his Difference Engine No. 1, several

others of antecedent production by other inventors, and how he required

eight hundred square feet of wall surface for drawings and notations.

This moderate requisition was declined, and Mr Babbage is full of wrath
that a whole court—to be called the Calculating Court—was not appro-

priated to him, in the centre of which the Difference Engine No. 1, and
the Swedish calculating machine (Scheutz's, of which more hereafter)

might have stood alone in their glory, and l: been slowly making calcu-

lations all day,"—p. 160—the walls being tapestried with eight hundred
square feet of drawings and notations, and a limited number of "persons

admitted to be lectured on the machines that were slowly calculating all

day, at stated times, at the small charge of a shilling a-head. We our-

selves are undoubtedly anything but apologists of those Commissioners.
We can scarcely think, however, that much blame was attachable to

them that they did not think the establishment of this little Joss House,
with these mechanical Buddhas engaged in slowly making calculations

all day, and an attendant lecturing priest, was likely to pay. We must
also add that, in describing the way in which the Difference Engine was
actually exhibited, Mr Babbage has made some statements rather

coloured by his feelings than correct as to matter of fact. He says :
—

"These Commissioners placed it in a small hole in a dark corner, where
it could with some difficulty be seen by six people at the same time."

—

p. 159. The italics are not ours. Now the fact is, as we can ourselves

testify, the machine was placed in the gallery of the British Philosophi-

cal Department, in position of considerable prominence, perfectly well

illuminated by both tup and lateral light, and with ample space in front

and around it, on three sides, for fully as large an audience as ever were
likely to be interested with any description given of its construction and
action. We have good reason to believe, that upon occasion of Mr
Babbage himself explaining the machine, after public advertisement
that he would do so at a fixed hour, not a dozen persons were col-

lected to hear him. A very amusing example is given of the ever
wakeful acquisitive instincts of Brompton, at the end of this chapter.

The Difference Engine had been brought to the Exhibition from the
museum of King's College, where it had stood for several years, viz., since

1842. At the close of the Exhibition, Mr Babbage, accompanied by Mr
Gravatt, went to remove the machine, and with it divers parts of other
such machines, the latter being his own property, and to restore the
Difference Engine to its old quarters ; but, to their astonishment, the
birds were flown. Everything—Difference Engine, the nation's property,
drawings, and other parts of machinery, Mr Babbage's. all were carried

off, and already cribbed in the Brompton Boilers. The Difference Engine
being public property, the genius loci of the department succeeded in

retaining. King's College might ask for it now in vain.

Mr Babbage, after the usual amount of trouble, did succeed in getting
back his own property, a fact, under the circumstances, quite worthy of

record, for we have known those who were not so successful about that
period.

It would be unfitted to the brevity of a review, to recur to tho succes-
sive steps in the history of Mr Babbage's proceedings with Government,
and with others, during the progress of the Difference Engine No. 1, and
up to the final abandonment of all proceedings on his part in 1S52. We
must refer the reader to the history, as told by Mr Babbage himself, in

the five chapters already referred to. Three stages are, from these
chapters, tolerably apparent. The first—in which Mr Babbage contrived,
and in part executed, the Difference Engine No. 1 ; the second—in which,
before he had ever completed this first engine, and having invented, or,

at least, thought of an entirely new construction (a new principle, in-

deed), which he called an Analytical Engine, ofgreatly more various and
extended powers, ho in fact proposed—though scarcely in so many
words—to Government to abandon all that was done, or partly done, and
start off on this new track; the third—in which, after endless negoti-
ation, and the attempted interference of Lord Bosse, and other influen-
tial men of science, who hoped to shape out some practicable course, the
Government of 1852 at last washed their hands clean of all further
concern with Mr Babbage or his machines. It is a painful history to
rend, ami cannot but be so to the party primarily concerned. A great
deal of high ability, labour, and time— if judged by immediate result

—

so nearly thrown away. Who is to blame for this? Mr Babbage spares
none with whom he had anything to do, in heaping on them the blame.
He attributes ignorance and fatuity to the various offices and function-

aries of successive Governments, in not seeing the national importance of

his machines, and the national glory that would have resulted from their

completion. His mechanical engineer (Mr Clement) did him much
wrong, and, with his own draughtsmen, put ''serious impediments to

the progress of the engine" in his way—everyone, in a word, was
wrong, and did wrong, was stupid and incompetent—except Mr Babbage
himself. Now, we take Mr Babbage's own account of the matter, as

given in this volume; and without travelling beyond it, we are com-

pelled to come to the conclusion that whatever blame ma}' attach to

others, no one is so much to blame for his disastrous career in respect to

his calculating machinery as he is himself.

Almost in every page of the narrative he himself produces instances

of his own want of that common-place mixture of discretion and forecast

in dealing with others—without which no man can long carry on the

business transactions of even every-day life, without getting involved

in disappointments and disputes—much less deal with governments and
their officials.

Had Mr Babbage steadily pursued to its full completion his originally

proposed machine, and, having made it work, have shoion to Government
satisfactory proof of its having realised his object, and within its limited

range that it did all he predicted, he would have found little difficulty

in inducing any Government of England to advance the funds necessary

to complete any more powerful analytical or other machine. But to

have ever brought the first to pass, he must have proceeded, as regards

the executive part of his affairs, upon a widely different method from

that he obviously pursued. What real need for wasting time and
money on his part in acquiring a personal and practical knowledge of

nearly every art and handicraft, to fit himself for the construction of

this particular, or any machine? What need of similar waste in his

contriving special and wonderful tools for the production of parts that

in the Difference Engine are neither more complex nor more difficult

to make with perfect, at least with amply sufficient accuracy, than the

movements of a large clock, or those of countless pieces of textile ma-

chinery existing in this and other countries?

But apart from these which we are compelled to think were very

much mere dilettantism, and not necessary to the progress of the

machine at all, if Mr Babbage had prepared that elaborate and wall-

covering mass of exquisitely detailed and perfect drawings, of which he

has so fully given accounts ; and if, as he also gives to be understood,

the whole design of these machines was so matured and completed in

his own mind, what prevented him from drawing up a formal specifica-

tion, descriptive of his drawings, and declaratory of what he had
required to have executed ? With these two primary requisites, who,
that has any practical knowledge of what is done every day by engineers,

mechanical and civil, in bargaining for the most varied and complicated

machinery and works, can doubt that just as easily could a contract

have been made with any one of a dozen responsible engineering firms

in England, who, for a fixed sum, would have undertaken to produce

all that was, by design and specification, required of them. And had
such a contract been made, who can doubt that Government, if applied

to, in a definite and distinct form, would have advanced a sum, even
though probably a large one, to carry out the work; and would have

done so upon theirfaith in Mr Babbage, that what lie had so designed

would be found in the end to bear out his reputation, by answering its

scientific purpose.

Nothing can well be more vague and unsatisfactory, than the propo-

sition, (as here given by himself) that Mr Babbage, at various times,

laid before Government ; nothing more certain, by their very form and
hazyness of outline, and absence of definite issue, to baffle and alarm

any responsible officers of Government. There is no one who has had
experience in dealing with Government departments, or even with finan-

cial bodies of any sort, that does not know that definiteness of object, and
of the means proposed to achieve it, are indispensable tcrcarry confidence

up to the point of success. The science of a project, whether it be an
Armstrong gun, a railway project, or a calculating machine, the men
in office must and do take on faith—and that, we are satisfied, upon his

own showing, they were ready to do in Mr Babbage's case ; but money,
finance, contracts, bargains, that in their own province they are entitled

to judge of such, and they won't take these also on faith ; least of all

will they do so in the case of a man of pure science, for in him the world
always expects to find an unpractical or even an impracticable man.
We have thus sketched, very imperfectly, the grounds of the convic-

tion at which we have arrived, that to mistakes of this character is

mainly due the unsatisfactory career and termination of Mr Babbage's
labours in relation to the calculating machine. It has been produced, not

by any want of scientific ability on his part, nor any want of reality in

what he announced as possible, for we are certain that no competent

scientific man doubts the scientific truth and accuracy of all that he has

enunciated, as capable of being performed by calculating machinery,

and outsiders must and do take the word of such men on such subjects
;

but it has resulted, in a word, in Mr Babbage's own want of common-
place wisdom in conducting commonplace transactions of business.

Nothing can more clearly show the general truth of what we have
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advanced, than a comparison with what Messrs George and Edward
Scheiitz, the inventors and constructors of the Swedish Difference

Machine, have achieved.

They were induced to set to work on contriving calculating- machinery

by the article on that subject, by Doctor Larimer, in the Edinburgh
Review of 1S34. They were poor men, both father and son. They
neither contrived nor made costly and new tools, to make their wheels

and pinions and levers, nor employed draughtsmen at a guinea a day,

nor required lire proof buildings to lodge acres of drawings, but they

managed, by the help of such humble means and tools as they could

command, and with such mechanical help as they could get and pay for,

by their ill-lined purses, between 1837 and 1S42, (in six years), toperfeet

a machine calculating series in terms of 5 figures, and with one dif-

ference of 5 figures also. They then increased the power of the machine,

so that it would calculate with 2 or 3 orders of differences. They
finished what they began and made it icork, so that men saw it did what
they professed it should, and in 1843 they thus were able readily to

obtain a formal written certificate to that effect, from the Royal
Academy of Sweden ; one of the signatures being that of the illustrious

chemist Berzelius.

And now they were in a position to ask, and did ask, with success,

pecuniary help from the State, and they obtained two grants from the

Storthing, each under £300 in English money, in the years 1851 and
1S53, the object of the grants being precisely defined, and coupled

with a guarantee taken from them, that in case the new machine should

not be completed during the year 1853-54, or, being completed, should

be found not successful in its task, the whole money should be refunded.

These are beggarly sums in comparison with £17,000 of public money,
and £20,000 of his own funds, devoted to a similar thing by Mr Bab-
bage ; but they appear to have sufficed, for in 1854-55 the Swedish
Difference Engine was brought over by its Swedish parents, shown at

the Royal Society, London, a completed working instrument. Thence
it went to the Paris Exhibition of 1855 ; received on the report of M.
Mathieu of the Institute, the grand gold medal of France ; and finally

was purchased by a wealthy American gentleman for his own town of

Albany, U.S.

Thus within 17 yc.rs from the first moment when they caught the
spark originated by Babbaje, these heroic Swedes had practically done,
what, after the occasional labour of 30 years, Babbage found himself
unable to accomplish.
The Swedish engine was now no longer a project, or even to remain

an isolated product ; it had passed from the world of invention into that

of commerce. JJi airings and a specification were made by Messrs
Scheiitz, and upon these Messrs B. Donkin & Co., of Bermondsey,
contracted, for a. fixed sum, to make a duplicate of the Swedish engine
for the English Government.
That calculating machine is now in Somerset House, and is fre-

quently, if not constantly, employed in calculating tables for the purposes
of the Census Office. It is to be regretted, that not Raving pursued
something of a like course, enabled those Swedes to anticipate by the
result, the labours of Babbage, and to take—but most justly take—

a

large portion of the fame that might otherwise been his alone.

It is to the great honour of Babbage, and a proof that, however sharp,
we fear we must add indiscreet, his pen. there is a noble nature within
bis breast, that when the Swedish machine was in London, no one
was more ready to give the fullest accord of independent merit to George
and Edward Scheutz, and to express, in public, his recognition of their
achievement.
Mr Babbage's Analytical Engine—as yet no more than a partly de-

signed project—reposes upon totally different principles from the Dif-
ference Engine. It is based upon an application of the principle of the
Jacquard loom. Two connected systems of Jacquard cards determine
its movements

;
one determining operation only, the other numerical

results. That it is capable of construction there can be no doubt. That
its powers would be surprisingly great, there is as little.

Mr Babbage is still not an old man, in vigour of body, and is a young
one in vigour of mind. We yet hope to see him live to construct and
to complete the Analytical Engine, and we consider it would be a most
worthy object to which national funds should be appropriated, and if

successfully completed, to which a national reward should be decreed.
SVhat we would suggest as a feasible mode of carrying the project
out—assuming Mr Babbage's concurrence—would be, that he should
name a bulk sum, for which, within a given time, he would undertake
to produce, for Government, a complete set of working drawings, and a
detached working specification of the machine. That these should then
be placed in the hands of a commission of three competent engineers
engaged in practice, with authority to decide on the sufficiency of the
designs and specifications, and if so found, to enter into a contract with
a proper person to execute the machine. No alteration or modifications
to be made from the design during progress, which should be under the
supervision of the commission, and of Mr Babbage himself, as to quality
of material and workmanship.
No contingency could mar this coming to an issue of some sort,

except Mr Babbage's death—pending the time of preparation of the
designs and specification—in which case, to prevent loss of the public
money advanced, Government should effect an insurance upon Mr
Babbage's life.

We have dwelt upon these Passages in the Life of a Philosopher at
great and unusual length, and feel justified by the national character
involved in those portions of it which concern the calculating machine,
and by the real importance that belongs to this class of machines.
We have, hence, no time to say aught as to the contents of the rest
of the volume. That it will be found highly amusing by many we doubt
not

;
yet of much that it contains, we must say, that for Mr Babbage's

own sake and fame, we wish it had never been written.

Lighthouses. By David Stevenson, F.R.S.E., C.E. Pp. 120. Edin-
burgh : A. & C. Black.

Tins little work, from the pen of one of the family whose grandsire
may, with all propriety, be styled the father of Northern Lighthouses,
is reprinted in the present form from a series of papers that will not be
forgotton as having, not long since, filled many a pleasing page of
" Good Words."
The book is in itself an entirely popular one ; and its chief beauty

appears to be the bringing of a subject at once so vast and infinitely
more important, within the scope of the general reader's view ; and as
the author has explained, in his introductory chapter, his endeavour has
been to expound " in as plain and untechnical phraseology as possible,
and to give some account of the construction, illumination, and manage-
ment of these useful and interesting structures" (lighthouses), and
although he remarks that his illustrations are chiefly taken from the
lighthouses which illumine the rugged shores of the land of Scots, still,

we imagine, he has found it difficult when touching upon so engrossing
a matter, to forget Smeaton and the glory of his Eddystone triumph, for
of this now more than centenarian tower amoug the waves, we find a
very concise and readable description. The author does not forget to

acknowledge the value received by the engineer of the Bell Rock
Lighthouse from Smeaton's earlier experience.
Our readers have, no doubt, many of them read Mr Robert Steven-

son's account of the Bell Rock Lighthouse. We need not remind them
that therein is contained about all that could be said, and a good deal of
the present work consists of quotations from the former one. Much the
same may be said of the Skerryvore.
The illumination of these pillars of the ocean is also explained in a

way easily intelligible to all ; but we cannot conclude this notice with-
out utterance of a word or two in laud of the admirable regulations
which the "Commissioners of Northern Lighthouses " have instituted
for their management, which the last chapter of this little book so
graphically details ; even the lesser wauts of the keepers are not left

uncared for, and we can fancy that the inhabitant voices of these wave-
beaten columns resound not unfrequently with expressions of gratitude
to those who care for them so well.

OOERESPONDENCE.
V5r Wo do not hold ourselves responsible for the views or statcmeTits of onr

Correspondents.

{To the Editor of the Practical Mechanic's Journal.)

20 Southampton Buildings, W.C.,
December, 1S64.

Sir.,—I observe in" a notice of my pamphlet on "The Action of the
Patent L-ws in Promoting Invention," contained in your number for

October, that you " take total exception " to what you term my " very
singular" proposal to establish a registration of inventions not thought
worthy of patents, as likely to result in some very disastrous conse-
quences.

Now, Sir, I really cannot see what great difference there is between
•what I propose and the kind of registration that already exists in the
shape of applications for patents that do not proceed be3Tond the pro-

visional protection. The only alterations that I propose are—firstly, to

cheapen the process of registration ; and, secondly, to do away with the

useless protection for six months for such cases where the inventor
never desired anything more than the legal proof of priority.

No doubt that such a system, if introduced under the existing state of

things at the Patent Office, would cause some inconvenience, on account
of the great number of registrations that would doubtless ensue, render-

ing it proportionately more difficult to ascertain the novelty of an in-

vention. But then, Sir, I propose no such thing. If you will take the
trouble to refer to the context of the paragraph yon quoted, you will

find that this system is only proposed as one of several means for

attaining an object of far higher importance, namely, the publication at

the Patent Office of a thoroughly reliable work, wherein the inventor
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could ascertaiu at a glance all that had ever heen invented, proposed, or

carried out, relative to every separate detail of a branch of manufacture,

whether patented or not, such publication to be perfected from year to

year.

Now, in my humble opinion, this " hopeful project " of a registration

of ideas, in combination with the above mentioned publication, so far

from having any very disastrous results, would, irrespective of all other

benefits derivable therefrom, obviate a great hardship that patentees

frequently have to encounter in the Law Courts at the present day,

namely, where, in order to invalidate the plaintiff's patent, the defend-

ant brings forward evidence to show that a machine or process identical

with that patented by the plaintiff, has been worked in secret or un-

observed, and the manufacture resulting therefrom sold, thus establish-

ing a commercial user sufficient to upset the patent. If, in such a

case, the original inventor were obliged, in order to be able to produce

legal evidence as to the prior existence and user of the invention, either

to have obtained a patent therefor, or to have duly registered the same,

I think there could be no doubt as to the utility of what I have pro-

posed.

Trusting that you will, in fairness, insert this explanation in your
next issue, 1 am, Sir, your obedient servant,

C. D. ABEL.

MECHANIC'S LIBRARY.

Arithmetic for Schools, Froysell. fc. 8vo. 2s Gel, cloth.

Brindley, James, and the Early Engineers, Smiles, post 8vo, Cs, cloth.

Formulae, Handbook of, for Architectural Surveyors, Hurst, 4s O'd.

Inventive Drawing, Ball, small folio, 6s, cloth.

Modern Warfare, M. Dougall, crown Svo, 12s, cloth.

Timber Measurer and Ready Reckoner, ]2uio, 3s Gd, boards.

FROCEEDIXGS OF SCIENTIFIC SOCIETIES.

TIIE ROYAL SOCIETY.

General Sab'ne, in his anniversary address to the Iloyal Society, opened with a
few particulars concerning the great Scientific Catalogue, which, by holding out
a prospect of tbe completion of that important undertaking, could not fail to be
interesting to tbe Fellows generally, nor to the public. The libt of Transactions

and Journals catalogued and to be catalogued has been large'y increased by correspon-
dence with academies, societies, an 1 learned Individuals in all parts of Europe and in

America ; the numbers of titles of papers already copied exceeds 180,000 ; and as

offers of assistance hive been received from abroad, witb strong expressions uf interest

in the progress of tbe work, and of anticipated advantage from its publication, it may
bs hoped that on completion of tbe espying, which is to be brought down to 1833 in-

clusive, nothing of importance will have been omitted.

A manuscript catalogue in eighty-two volumes, with more to follow, containing the
titles of the several works in chronological order, is placed for u-e in the Iloyal Society's

Library. The next step will be a prin ed catalugue of tbe wbole number of titles, ar-

ranged alphabetically according to authors' names, accompanied by an alphabetic il

Index of subjects ; and in this way there will be off-Ted to scientific inquirers in all

parts of tbe world an eusy means of reference to all the important scientific subject,

published during sixty-three years of the present century—a century the most active

and fruitful in scientific results since the world began.

By the time the copying and the alphabetical index are complete, the Royai Society

Will b ive expended nearly 2,0001 on this important work. '1 he printing and publishing

will of course involve a farther expenditure ; and on this point Ge leral Sabine stated

that, afier a full consideration of tbe different modes in which the publication might be
effected, the Couucil of the II yal Society decided that the manuscript should in the

first instance be offered ti Her Majesty's Government to be printed at the public

charge, at Her Majesty's Stationery Office, or otherwise, as might be deemed expedient;
and that a certain number of copies should be presented to scientific institutions at

home and abroad, in tbe name of tbe British Government and of tha Royal Society
;

the remainder of the impression beit.g offered for sale at the cost of paper and printing

only, and the proceeds applied towards the discharge of the expense incurred in the

printing, no pecuniary return being looked for on the part of the Society. la accor-

dance witb this decision the subject had been brought under the consideration of Go-
vernment, and, as it happened, tbe official answer was received an h>ur or two before
the delivery of the address. As anticipated it was favourable The Lords of the
Treasury declare themselves ready to print the catalogue at the public cost, under the
authority of the Royal Society. Something of a national character will thus be im-
parted to the great scientific catalogue which, from all we hear .concerning it, it well

deserves.
In bis last year's a 'dress, General Sabine made some rem irks on the expediency of

combining pendulum experiments with astronomical and g-olesical operations about
to he undertaken iu the survey of a great arc of the meridian in India. Tbe Royal
Society, being iu possession uf pendulums and a clock which had previously been em-
ployed" in similar work, were applied to for a loan of the instruments, which they
granted. A vacuum apparatus, iu which the pendulums will be swung at all the
stations, h s been set up In tbe Observatory at Kew, where Capt. Basevi, K E. during

some weeks made himself practically acquainted with the instruments aud commenced
a series of base observations. These will be completed early in the coming year, when
the pendulums with the clock and vacuum apparatus will be packed and despatched to

India. On the close of the operations in that country, tbe instruments will be returned

and set up in the same place at Kew, and undergo verification ; so that with proper
attention on th<? part cf the observers, which is not to be doubted of, this new survey
of an arc in India should excel all others in accuracy. It appears, too, that tbe science

of terrestrial magnetism to which General Sabine has especially devoted himself, is to

he promoted by tie survey, for directions have been given th it instruments shall be
provided lor determining the absolute values of the three magnetic elements at the

Indian stations. There is an apparent systematic anomaly in the direction of the lines
of magnetic force in the centra! parts of India which may possibly admit of explana-
tion by the further investigation now proposed.

In connection witb this subject, General Sabine mentioned several remarkable
phenomena brought to light by tbe latest of his own researches, namely, tbe difference
of direct ou observed in disturbances of the magnetic declination at stations in England,
and others beyond the Ural Mountains. The days and hours at which the phenomena
occur are, with slight exception, the same, and the mov meuts are simultaneous, in
both localities ; but the direction of tbe magnet indicating the disturbance is directly
the reverse in Eastern Siberia of the direction in England.
Tbe other topics of the address are, Sir John Herschel's catalogue of Nebulae—

a

monument of astronomical research and utili.y—Mr Huggius's and Dr Miller's papers,
" On Spectra of some of the Fixed Stars"; and Mr Huggins's "On S »ectra of the
Nebu'se" ; but as these are all publishel at length iu the Philosophical Transactions,
we may content ourselves with this brief mmtion oF them, and the remark that Mr
Huggius's experimental conclusion a* to the gaseous nature of the nebula he has
examined will be taken alvantage of by tbe advocates of the nebular hypothesis ; a
question which a few years ago occosion3d much excitement among astronomers.
Tbe facts appear to be against those who contend that aU the nebula could be resolved
into stars, or stellar points, with sufficiently powerful telescopes.
One other subject remains to be noticed. General Sabine mentioned that the

Swedish Expedition to Spitzbergeu has returned from the second year of a survey,
preliminary to the measurement of an arc of themeridiau ; and no doubt is now enter-
tained of the practic ibility of the measurement of an arc of at least three degrees, with
a possibility of further extension. The report upon this preliminary survey is to be
published in the course of the winter; and the summer of 1865 is looked forward to for
the commencement of the arc itself.

Tbe proceedings terminate!, as usua', with the delivery of the medals, election of
council and officers, and the anniversary dinner.

Tins year the Royal Society have confined the award of their medals to members of
their own body, and, with a discrimination which we think no one will find fault with,
Mr Charles Darwin, who some years ago had a Iloyal Medal, has now been selected for
th\! Copley Medal in recognition chiefly of his long and eminent researches in geology,
zoology, and physiological botany. The subjects were ably set forth on the presenta-
tion of the medal, and the " Origin of Species " was not pissed without comment.
The Iloyal Medals w re awarded to Mr J. Lockhart Clarke and Mr "Warren De La

Rue. Mr Clark's investigations have long been known among the best physiologists;
tbey comprise researches on the intimate structure of the spinal cord, and brain, and
on the development of the spinal cord. Those acquainted wita the subject are aware
that this class of researches involves at once the most interesting and the most intricate
of physiological questions ; and, we may aid, most laborious patience on the part of the
observer. By introducing an important improvement into tbe method of investigation,
Mr Clarke bos succeeded beyond others, in throwing light on this intricate question.
Instead of using opaque sections of the p -rts to be examined, he devised a process fur
rendering them transparent, whereby it became possible to trace the finer and more
intimate arrangement; and this method has not only, in his own bands, proved
fruitful in valuable results, but. having been adopted by his fellow-labourers in the
same pursuit, has been most influential on the general progress of the inquiry. Mr
Clarke, moreover, is one of tbe few who work en for years in quiet self-reliance, ani-
mated solely by an earnest love of their work ; thence this recognition of his meats
becomes the more gratifying to his friends. We believe he was first led to the special
branch of physiological study which he has taken up from a conviction that tha true
way io the study and discussion of metaphysics was through physiology.
Mr De La Rue's title to a Royal medal, in the dry phraseology of ttu official awird,

is, '• his observation* on the total eclip-e of tha sun in 1860, and for his improvements
in astronomical photography." In what way photography can be employed in tbe former
subject can best be seen in the Philosophical Transactions for 186.!. The series of col-
oure 1 platts there published are the best rec n'd ever yet produced of the physical phe-
nomena of a solar eclipse. And what can be accomplished by photography in the ob-
servation and delineation of other celestial objects has been demonstrated by Mr De La
Rue with a success which has been too often mentioned in these columns to n^ed repe-
tition at tbis time. As General Sabine observe 1, "No one who has not seen Mr De La
Rue's pictures of the moon can form an idea of their exquisite sharpness and beauty of
definition; a result due to his employment of a reflecting telescope of exquisite defin-
ing power, the Iar<e m'rror of which was figured by his own hands, and by peculiar
machinery of his own cont iva ice." To him is mainly due the construction of the pho-
toheliograph in use at Kew, which is regarded as a model instrument in taking instan-
taneous sun-pictures; and as he has lully described in print his processes and instru-
ments, he " has thus deepened the feelings of obligation towards hm by giving others
the benefit of his long experience in the art."

Prof. Tyndall's researches on the absorption and radiation of heat by gases and
vapours, in which he has been engaged tor some years, have met with such ample re-
cognition all over Europe, the account of them having be^n translated into French, and
are so important in themselves, that it was qui e natural to expect for him the prize
founded by Count Rumford for researches in light and heat. Before Prof. Tyndall
commenced his researches, hardly anything bad been done in tbe way of an experimen-
tal determination of the absorption of radiant heat by gases and vapours. Now, there
are five papers in the Philosjphical Transactions containing determinations of the ab-
sorptive power of numerous gases, with examp.es of modifying conditions; also of the
radiation of heat by the same g<ises; of comparisons with liquid substances, and of
the penetrative power ot the heat radiated from various flimes. Among the conclusions
from these results a-e, that the absorption of radiant beat by our atmosphere is mainly
due to its radiant heat; that gases, when heated, radiate heat in an order correspoud-
ing to that of their absorption ; and th it the opacity of a substance with respect to ra-
diant beat from a source of comparatively low temperance increases with the chemi-
cal complexity of its molecule. Referring to this latter fact, General Sabine observed,
" Whatever may be thought of our abil ity to explain tbe law iu the present state of
our knowledge res ecting the molecular constitution of bodies, tho law itself is, in any
case, highly remarkable."
Tbe Ru nford Medal given on this occasion is a praiseworthy improvement on the one

which for a long perioi had been awarded biennially by the Royal Society, and had
long been complained of as poor in de=ign and defective in character. For last year,
on the recommendation of a committee of tbe Soc ;ety, M. Wienner, medallist to the
King of the Netherlands, an artist of acknowledged reputation, was appointed to con-
struct a die after a new design, and worthily has he executed bis task. The former
meJal had nothing of Ilumford about it excep: his name ou the reverse. The uew oue
bears on the obverse the head of the c;lebrated Count, admirable alike in pose and
execution The face, severely classic in expression, yet a good likeness, appears with
striking effect upon the mttal. The legend is ekniamin ab KVMFoan s. com. imp. comes
ixstitvit MDCcxcvt. The reverse contains, within a compact wreath, optime i.v ltois
calokisqvic natvka exqvieenda UfiRENTi adivdicat soc : reg: lond: We congratu-
late the R >yal Society ou their success in thus combiuing true Art witb a high scientific

honour.

Nov. 17. —General Sabine, President, iu the chair.—The following papers were read:
" On the Spectra of some of the Nebu'ae," by Mr W. Huggins.— *' On the Composi-
tion of Sea Water in different parts of the Ocean," b; Dr U. Forcbhammer.
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ROYAL INSTITUTION.
Dec. 5—W. Pole, Esq., Treas. and V.P., in the chair.—J. J. E. Mayall C. Robin-

sod, Mrs H. Scotr, G. Tetley, W. J. Thompson, jun.. A. White, and E. Williams, were
elected members. The Chairman announced the following addition to "The Donation
Fund for ihs Promotion of Experimental Researches," iliss Harriet Moore (2d dona-

tion) £50.

SOCIETY OF ARTS.
Nov. 30.—Captain Douglas Galton, R.E , in the chair. The paper read was "On

the Mechanical Conditions of Railway Working to prevent Destructive Weur ami Risk,"

by Mr W. B. Adams.

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY.
Ordinary Meeting, November 1st, 1S64.—R. Angus Smith, Ph.D., F.R.S.,

&c , President, in the Chair.
The following gentlemen were elected Ordinary members of the Society:—Mr

William Cort Wright, F.C.S. ; Mr George Heppel, M.A. ; and Mr William Mather.
Mr Sidebotham said that he had noticed the common statement that Beech

Trees were never damaged by lightning. He had been induced to collect facts
on the subject, and had found that out of 28 instances, the trees struck were

—

Oak, 9 ; Poplar, 7, Ash. 4 ; Willow. 3 ; Horse Chestnut, 1 ; Chestnut, 1 ; Walnut, 1;

Thorn, 1 ; Kim, 1, respectively.
Mr Binney remarked that strokes of lightning were generally determined by

the nature of the subsoil, and that in certain localities thunderstorm's were very
destructive, while in others they were comparatively harmless, and damage by
lightning hardly ever occurred. The Beech, it was well known, was generally
found growing upon dry, sandy soils, which were bad conductors of electricity,

and which therefore acted as protectors against destructive lightning discharges.
The President gave an account of an aspirator which had been contrived for

him by Mr J. B. Dancer, of Cross Street, to be used in the analysis of mixed
gases, &c. A drawing accompanies this description. Two jars graduated into
parts of a cubic foot, or according to pleasure, are mounted in brass, and placed
mouth to mouth on an axis, g, h, or the white portion enclosed by c, d, e,f. The
upper jar is filled with water and the taps opened ; then the water flows from a to
b, the air or gas entering by h, and passing previously through any solution that
may be used, as at i. The gas enters a by the tube fe, the air in b goes out by c.

When a is emptied, it is simply turned round by the hand, and 6, the filled bottle,
i stands uppermost. The shaded part of c, d, e,/, revolves with the jars, and the
openings are so made as to form continuations of the openings in the axis g t h.

The same conditions exist, no matter whieh jar is uppermost. This apparatus is

very convenient in a laboratory, and has an advantage over other aspirators in
measuring the gas. The measurements on the jars are made at a definite pressure
of water, and this ought, of course, to be maintained when the numbers are read
of£ The apparatus is certainly very elegant, and is an ornamental as well as
useful addition to a chemist's work table. It may be called Dancer's Aspirator, or
the Swivel Aspirator.
Dt Boswell Keid describes one somewhat resembling this, but instead of having

the swivel movement, it was necessary to lift the- whole apparatus and to invert
it, It was in reality two aspirators ; one emptied itself into the other.

Dt Joule described the process he employed to harden steel wires for magnetic
needles. The wire was held stretched between the ends of two iron rods bent
into a semicircular shape. The free ends of the iron rods could be placed in

connection with a voltaic battery by means of mercury cups. Underneath the
steel wire a trough of mercury was placed When the ends of the iron rods dip

into the cup3 the current passes through the wire, heating it to any required

extent. When these ends are lifted the current is cut off, while at the same
instant the heated wire is immersed in the trough of mercury.
Ordinary Meeting, November 15, 1864.—R. Angus Smith, Ph.D., F.R.S , &c,

President, in the Chair.
The following letter from Mr James Nasmyth, C.E., addressed to Mr Joseph

Sidebotham, and dated November 8th, was read :—

No. 202.—Vol. XVII.

I had intended to have sent the Manchester Literary and Philosophical Society
" a Paper," embodying some ideas I entertain in regard to the vast antiquity of

the features and details of the lunar surface, but in attempting to put my views
on this subject into the formal shape of " a Paper,'* somehow or other my pen
won't say what I want it to express, so I am fain to get out of the difficulty by
sending you an abstract of my views on this subject in the form of a letter.

The views I entertain on the subject in question are these, namely, that as a direct
consequence of the small mass of the moon, and its comparatively large surface, it

must have parted with its original cosmical heat with much greater rapidity than in

the case of the earth, and consequently the moon must have assumed a final con-
dition of surface structure ages before the earth had ceased from its original

molten condition. And as the moon had in all reasonable probability never
possessed an atmosphere or water envelope (it certainly has none such now),
while the earth has both, the-action of the earth's atmosphere, and especially that
of its ocean when it existed in the first instance as a vast vapour envelope, ere

the earth had cooled down so as to permit the ocean taking up its final position

as an ocean, this mighty vapour envelope must have retarded the escape into

space of the cosmical heat of the earth millions of ages after the moon had
assumed its final condition as to temperature.
Therefore it is from such considerations I am led to the conclusion that the

surface features and details of the moon present to us a sight of objects the an-
tiquity of which is so vast as to be utterly beyond the power of language to

express, and scarcely less so for the mind to conceive.

But yet at the same time such considerations appear to me to enhance so vastly

the deep interest which ever attends the examination and contemplation of the

moon's wonderful surface, that I would earnestly urge those who agree with the

soundness of these views to bear them in mind next time they have an opportunity

to behold the marvellous details of the lunar surface, as I am fain to think that in

doing so the interest of what is there revealed to them will be rendered vastly

more impressive.
The President read a paper " On the Composition of the Atmosphere." He

believed that his inquiry proved that the oxygen test was a very valuable one, as

indicating the condition of the atmosphere. The oxygen was diminished in many
cases, and indeed in all cases where the air was known to be inferior. He said

the objection to such air may perhaps be found not so much in the absence of

oxygen as in the gases which take its place. That place was not wholly supplied

by carbonic acid. He believed it needful to examine the composition to the

second decimal place in the case of oxygen, and to the third or even fourth in the
case of carbonic acid, as extremely small amounts of gases affect us.

Hitherto we have had the composition of the air given in numbers varying a

tenth per cent.—specimens have generally been taken from rooms or streets or

open places indiscriminately. It is the author's wish to show that variations are

dependent on the conditions of soil, situation, wind, &e., and that the oxygen and
carbonic acid together may with very minute analysis guide us in our sanitary

inquiries. The paper cannot easily be given in abstract, further than by adding

a table of the analysis showing the average numbers obtained in various places :—

Analysis of Atmospheres varying in Oxygen.
Oxygen
per cent.
Avge. No3.

N.E. sea shore and open heath (Scotland) 20 "999

Tops of hills (Scotland) 20/93

In a suburb of Manchester in wet weather 20*93

Ditto ditto ditto 20*96

Front of street £ths of mile from Exchange, Manchester 20-945

At the back part of the house
?S"oq?Low parts of Perth ;

* 20 -935

Swampy places (favourable weather) 20'922 to 20*9o

In fog and frost in Manchester Si
In sitting room which felt close, but not excessively so 20*89

In a small room with petroleum lamp, well ventilated 20*8-4

Ditto after six hours *™
Pit of Theatre, 1130 pm 20-/4

Gallery, 10.30 pra 20*36

In large cavities in mines ""''

In currents 20*65

Under shafts 20 424

In sumps.
When candles go out. .about 38*5

The worst specimen yet examined in the mine }»'^?
Very difficult to remain in for many minutes 17*2

Analysis of Atmospheres varying in Carbonic Acid.
Avpe.ofCar-
bonic Acid
per cent,

Manchester streets, usual S'SS?
During fogs 06/9

About middens 0;0,/4

Average "™
Fogs excepted

Jj [J™*
Fogs and middens excepted £nl!S
Where the fields begin °/P369

In close buildings c

Minimum of suburbs
Over North Scotland (towns excepted)
Candle goes out
Lowest found in mines.

0*0291
0*0336

1-3 to 2*5000
2*5000

Lowest entered 4 000°

The greater part of this is given in Dr Angus Smith's Report " On the Air of

Mines."—Appendix to Report of the Royal Mines Commission, 1S64.

MICROSCOPICAL SECTION.

First Ordinary Meeting, Session 1864-5. )7th October, 1804—Joseph Side-

botham, Esq., President of the Section, in the chair.

The President stated that he regretted to have to inform the members of the

total failure of the efforts made during the last summer to provide them with

fresh cotton pods for the purpose of investigating into the structure of the cotton

fibre. This was partly owing to ravages of the common greenhouse pest the red

snider, and partly unaccounted for, as the plants had flowered but not fruited. He
called the attention of the meeting to the compact form of microscope made by Mr
Dancer to facilitate seaside and other investigations, where portability, combined

with means of using ihe higher powers, was the chief desideratum. A specimen

was on the table, and he and other members could bear testimony to its advan-

"lie'also called the attention of the members to the many beautiful forms of

insects and vegetable life which were frequently neglected, as being too small to

2 R
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be examined bv tbo unaided eye, and yet too large for the ordinary powers of the

microscope. He assured the members the use of the present three or two inch

object glasses would reveal to them many objects of surpassing beauty, which

had hitherto only been studied in detail.

With regard to the use of such powers as the l-16th or l-25th, he thought they

seemed to have reached the limits of the available power of microscopic object

glasses, as it appears impossible to separate or define lines more numerous than

ninety thousand in an inch, on account either of the decomposition of light or

some other cause. It therefore seems beyond our power ever to discover more of

the ultimate composition of matter by aid of the microscope, even were we not

prevented by the material composition of our lenses and organs of vision.

We have, however, penetrated to the very confines of organic life, if not beyond,

inasmuch as no organisms appear to exist smaller than those we can already see.

It is, nioerover, a curious fact that the smaller creatures are composed of fewer

elements than the larger ones, and that the number of elementary bodies com-

posing them decrease in number as the organisms themselves decrease in size. It

becomes therefore a matter of speculation whether the reason of this may not be,

that the ultimate atoms of some elementary bodies are larger than others, and

that these, from their size, cannot be used in the composition of the more minute

forms of organic bodies, and that smaller organisms than those about l-75000th of

an inch do not exist, because the ultimate atoms of all solid bodies are too large

to be economically used in their formation. The telescope appeared to have

infinite fields of distance to explore, but it would seem the microscope had nearly

reached the limits of its possible power.
Mr J. B. Dancer, F R AS., then read a paper " On a contrivance for regulating

the amount of light transferred from the source of illumination to the mirror of

the microscope."
When viewing certain objects by transmitted light, and particularly with ob-

lique illumination, a very slight alteration in the quantity and direction of the

light produces a marked difference in the appearance of the object, especially in

Diatomacere, where a proper management of the light shows lines or markings
invisible under ordinary direct illumination.
The apparatus now exhibited is one easily made at a trifling cost, anil consists

of a circular disc of blackened tin or cardboard ten or twelve inches in diameter,

with a number of perforators of various shapes and sizes—circular, cross-shaped,

wedge-shaped, &c. — the centres of which are about 35 inches from the centre on
which the disc, placed perpendicularly, rotates. The form of perforations found
generally most useful are parallel slits—slits at right angles to each other—wedge-
shaped and circular openings.
The object under view must be well illuminated in the direction required, and

then the disc, supported by a pillar, is placed between the source of light and
the concave mirror, when a few trials will determine the best form of aperture.

The markings nf Pleurosigma fasciola angulatum. &c, may be seen by its aid

under powers which would not show them with any arrangement of achromatic
condensers, and it also has the good property of shading all but the amount of

light required from the lower portion of the microscopic stage and stand.

The disc might be attached tp the lamp, but it apnears to work better on a
stand, and is susceptible of various modifications which will readily suggest
themselves to the microscopist.
Mr W. H. Heys exliibited specimens of leaves of the vegetable marrow, showing

reticulated markings somewhat similar to those of Symphytum, and presented a
slide to the cabinet.
Mr Sidebotham stated that in sweeping over herbage for Coleoptera and other

insects, he had found some very curious seeds, to one of which that of Sanicula
Europea, he thought attention had not hitherto been drawn, though well deserv-
ing of it. Those of Henbane and Daucus were also most singular.

Mr Linton exhibited the elegant tufted stigmas of Potenum sanguisorba, and
the very singular calyx of the gum Cistus, which might almost be mistaken for

the skin and scales of a fish.

Ordinary Mf.etins, November 29th, 1864.—R. Angus Smith, Ph D ,
F.R.S.,

Ac , President, in the Chair.
Mr E C. Buxton was elected an Ordinary Member of the Society.

Dr Joule exhibited a magnetic needle for showing rapid and minute alterations

of declination. It consisted of a piece of hardened and polished watch spring, an
inch long and one-tenth of an inch broad, suspended vertically by a filament of

silk. The steel was magnetised in the direction of its breadth. He remarked
that Professor Thomson had long insisted upon the advantages which would
attend the use of very small bars in most magnetical investigations, and had em-
ployed excessively minute needles in his galvanometers with gTeat success. Dr
Joule stated his intention to fit up his needle so as to be observed by light

reflected from its polished surface, or otherwise by viewing a glass pointer,

attached to the bottom of the steel, through a microscope. He believed that by
the latter plan he should be able to observe reflections as small as 1" of arc.

A paper was read " On Differential Equations," bv His Honour Chief Justice

Cockle, M.A.F.R.A.S, F.C.PS, &c . President of the Philosophical Society of

Quoensland; communicated by the Rev. Robert Harley. F.R.S., &c.
Importing an arbitrary constant C into a result which Mr Robert Rawson, an

Honorary Member of the Manchester Literary and Philosophical Society, in a
letter dated Portsmouth, June 14th, 18G2, communicated to ine, we may say that
the differential resolvent of a (trinomial) cubic, wdiereof the coefficient of the
second term vanishes and that of the third is constant, is of the form

Tut

dx' f(x)dx °
i
J{ '

i
y

/•(*)=,4M_X, C=K>,

.(1)

then, (1) divided by X 3 becomes

Now, if

x dz'-xVrfS K-y- .(2)

then

l = ±k, m = ;t;k,

.(3)

is the symbolical decomposition of (1) or (2). When L and M are any constants
whatever, (3), when developed; gives rise to a linear differential equation of the
second order reducible to an equation with constant coefficients by changing the
independent variable from x to t

t
where
/• dx /»

In deducing from (3) its development, the order of the symbolical factors is

indifferent, but the two particular integrals of the development are, I think,
obtainable by reversing in (3) the order of the symbolical factors- The differen-
tial resolvent of every such trinomial cubic as that discussed by Mr Rawson is

soluble by a change of the independent variable, and belongs moreover to a com-
paratively simple form of equation soluble by such change.
The theory of Transcendental Solution has led me to the following proposition

(theorem):

—

If an irreducible algebraical equation of the degree n have a homogeneous linear
differential coresolvent of the order m, then any root ivhatever of the algebraical
equation can be expressed as a linear and homogeneous function of any other m of
its root.

The general demonstration would not be much more difficult than or very
different from the particular demonstration of the case m =2 The converse of
this theorem, I believe, is true.

In such case let a and b be the particular integrals of the differential resolvent
which (since m = 2) is by hypothesis of the second order only. Let a, £, and y
be any three of the roots of the algebraical equation. Then, since among the
values that can be assigned, by means of the arbitrary constants, to the general
integral, the roots of the algebraical equation are included, we have three such
relations as

Aa + D!> — u,

Ea + Eb = 0,
Cra + Kb = y,

wherein A, B, .. , F are constants. Multiplying the first, second, and last of

these equations into the arbitrary multipliers X, /z
t and v, and adding the results,

we have

{XA + ^B + vC)a + (XV + ftE + uF)6= Xa -f t*& + vy (4)

Hence if the ratios of any two of the quantities X
t <«, v to the third be so assigned

as to satisfy the equations •#

XA + f*B + oC=0,
XV + ftE + wF = 0,

then the sinister of (I) will vanish independently of a and 6, and the homogeneous
linear relation

Xa + jWjG + vy— 0. .(5)

will subsist among the roots «, fi, and y of the algebraical equation When n = 3
we (since the differential resolvent is homogeneous; have without reference to
but consistently wJt'a, the theorem,

« + + y= 0., (G)

Combining the above theorem with one given by Abel and Galois, we conclude
that :—
If an algebraical equation have a differential resolvent of the second order, the alge-

braical equation is resolvable algebraically.

Before closing I would add that, as it seems to me, it would be more consonant
with the notation and practice of the rule of three, and, therefore, with conveni-
ence and the analogies of arithmetic, if by the ratio p : q there were universally
understood (not the fraction p -f- ?, but) the fraction q ~ p.
Mr It D. Darbishire, F.G.S., read a paper entitled "Notes on Marine Shells

found in Stratified Drift at Macclesfield," and exhibited a series of specimens,
The specimens were chiefly collected by Mr W. J. Sainter and Mr Lowe, of

Macclesfield, from sand and gravel exposed fn the formation of the new Ceme-
tery on the north side of the town, at an elevation of between 500 and 000 feet
above the level of the sea. Unfortunately the buying of specimens had caused
the intrusion of many spurious fragments, casting suspicion on- several that might
after all prove to be genuine.
The beds in question were exposed on a south easterly face, but are now

defaced by ballast tips ; consist of fine (running) sand, fine and coarse shingle, and
very coarse gravel with large pebbles unscratehed ; and while stratified, in general
horizontally, exhibit in their great irregularities of extension, level and false
bedding, characteristically marine aspect, as of a sea bottom under the influence
of tidal and other varying currents.
Below appears the " lower boulder clay " of the Ordnance geologists.

The shells are nowhere numerous. Mr Lowe speaks of finding some in layers.
Unfortunately the shells from particular beds have not been distinguished.

In the list specimens obviously spurious have not been noticed. The following
species had been identified :

—
Pholas crispata
Pholas Candida
Mya truncata
Mya arenaria
Psammobia ferroensis
Donax anatinus
Tellina solidula
Mactra solida
Lutraria elliptica

Cytherea chione
Venus striatula
Artemis lincta
Cyprina islandica
Astarte elliptica

Astarte arctica
Cardium echinatum
Cardinm aculeatum (?)

Cardium rusticum
Cardium edule
Cardium Norvegicum
Mytilus edulis
Modiola modiolus
Nucula sp
Area lactea
Pectunculus sp
Pecten opercularis
Ostrea edulis
Patella vulgata
Dentalium entale
Dentaliuni Tarentinura
Trochus cinerariua
Littorina littorea
Littorina rudis
Littorina littoralis

Turritella communis
Aporrhais j>es pelieani
Natica nitida
Natica monilifera
Murex erinaceus
Purpura Iapillus
Nassa reticulata
Nassa incrassata
Bucciuum undatum
.tusus gracilis.

Fusus antiquus
Trophon clathratum
Mangelia turricula
Mangelia rufa
Mangelia nebula
Cyprtea EuropEea

Total, 60 species.

Mr Darbishire compared this list with those of the Moel Tryfaen drift

(Caernarvon), and the Kelsey Hill (Hull) fossil, and with several lists of recent
faunas of the British Eastern and Western seas, and of seas North and South of

the British Isles.

The present list was specially remarkable for including Cytherea chione, Cardium
riisticum, Cardium aculeatum (?) . and Area lactea; all of them shells reaching
their highest northern range in the extreme south or west of England and Ireland,

a circumstance believed to be new to the history of the so-called " Drift."

The Macclesfield list rendered probable the deposit of those beds from the
westward, after the period had commenced during which the physical conditions
of the Western Sea have differed as they now do from those of the Eastern.
A depression of GOO feet would leave only a few islands where Ireland is. would

allow of a great extension of the tidal current now narrowed in St George's
Channel, and would probably carry the warmer influences which are now
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checked on the West of Ireland to the shores of the Derbyshire hills. Are there
any traces of the sea bottom or shores on which the shells of the drift seas lived }

Mr Barbishire further mentioned his identification in a bed of gravel discovered
by Mr Prestwich, FG&, at about 1.200 feet above the sea, on the east side of
Macclesfield, of nine species of shells, including Ct/therca chione.
Mr Binney, FGS., remarked on the extent of the list, the great distance

eastward from the present shores of the deposit, the elevation of Mr Prestwich's
patch, and the peculiarly temperate aspect of the group of shells. This drift
could not be called " arctic " He also referred to the difficulty of recognising
distinct " upper " and " lower " boulder clays ; and illustrated the partial removal
of the drift gravels and the underlying till over a large tract of western country
during its elevation, and the re-distribution of portions of the same beds as
eroded by water courses after the land had risen above the sea.
Dr Alcock had examined the fossils produced, and especially the southern

forms, and confirmed the identification of species.

INSTITUTION OF CIVIL ENGINEERS.
November 15. 1SG4.—J. R. MT-ean, Esq., president, in the chair.—The paper read

was " On the Decay of Material in Tropical Climates, and the Methods employed
for arresting and preventing it," by Mr G. O. Mann.
The facts and experience recorded in this paper had reference particularly to

fhe empire of Brazil, the author being the resident engineer and locomotive
superintendent of the Recife and San Francisco Railway Company. It was stated
that the temperature varied less probably than in any other quarter of the globe;
but the seasons, which it was believed influenced the decay of materials to a
greater extent than the temperature, were not so regular. Thus, the rainfall
ranged from 60 inches to 120 inches per annum, and this did not occur at any par-
ticular period, though a certain peculiarity in the climate, excessive heat com-
bined with much moisture, was noticeable more or less throughout the year.

It had been found on the Pernambuco Railway, that the half-round inter-
mediate sleepers, of timber from the north ef Europe creosoted, were in a better
state of preservation, than the square sawn joint sleepers of the same material

;

still, after seven years' trial, it was evident that creosote, when properly applied
to suitable descriptions of timber, would prevent decay- In whitesand ballast,
since the opening of the first section of the line in 185S, the half-round sleepers,
had not suffered a depreciation of more than one per cent., while the square sawn
sleepers had experienced a depreciation of not less than fifty per cent. On the
other sections of the line, sleepers of native timber were employed, with unsatis-
factory results ; this was due, it was asserted, to the timber having been cut at
unfavourable seasons, and to the sleepers having been laid in a green state, owing
to the rapid progress of the works not allowing time for them to become dry.
The author, after nearly seven years' experience, was confident, however, that
properly selected timber of the country would, be found more durable than any
description of wooden sleeper yet imported. It was advisable, in order to prevent
decay, to cut the timber during the dry season, to select large and full-grown
trees, to remove the whole of the bark and sapwood, leaving the heart of the
timber only, and not to expose the sleepers in the sun when fresh cut, but to
stack them in open piles under cover, through and. about which the air could
freely circulate for a few months. The cost of such sleepers delivered at the sta-
tions on the Pernambuco Railway was at present 2s 7d each, the scantling being
10 inches by 5 inches by 9 feet. Imported creosoted sleepers had invariably cost
double that amount.
Respecting timber in general, it was remarked that good timber for building

purposes abounded in Brazil, in the greatest variety. Many kinds were imper-
vious to the white ant, which insect generally selected the more porous descrip-
tions, and particularly those in contact with the earth. In dry places, and with a
free circulation of air, the white ant did not, in preference, select timber thus
situated for its ravages ; and it was found that the roofs of buildings, of good and
well seasoned native timber, resisted for an indefinite period, both the climate
and the white ant. Latterly it had been the practice to "pay" over, with coal
tar, the ends of all timber built into the gables of buildings, or in any other
position in which it was buried, or excluded from the air, and sd far apparently
with beneficial results. Two specimens were exhibited of the piles of the old
Recife wooden bridge, which had been constructed in 1614, m proof of the
durability of native timber ; and it was asserted that, with proper precautions, no
foreign timber would be found able to compete in the tropics with that of native
growth.
The only examples of iron bridges in the province of Pernambuco, except that

of St Isabel completed in 1863, were those belonging to the railway. The result
of a careful examination of four of these structures, after they had been erected
six years, was to show, that the cast-iron pipe piles, forming the piers, were likely
to remain good for a considerable period ; and that the upper structures of
wrought-iron would also last well with ordinary attention. The only parts ap-
parently affected were the wrought-iron bracings, and the bolts and nuts below
high-water mark. With regard to the preservation of iron bridges, and of iron work
in general for the tropics, care ought to be taken to insure the iron being perfectly
dry before the pamt or any other composition was laid on. Coal tar had been
found to afford a most efficient protection. It was advisable that all small pieces
should, before being shipped, be heated to a low temperature, and then brushed
with and dipped in tar ; the larger parts should "be well cleansed, and the tar laid
on while hot. When tar was objectionable, linseed oil might be applied in the
same way, and over this there should be a thin coating of zinc paint.
With regard to building materials, stone, wherever it could be obtained at a

reasonable price, should be preferred, for the abutments and piers of bridges.
Stone imported from Portugal, for facing the churches, and in a few old Dutch
works of the seventeenth century, had been found to be very durable. Great
caution was necessary in the selection of bricks, as those made near the sea-board,
with brackish water, were very susceptible to the weather, and mouldered away
rapidly when exposed. As it was all but impossible to obtain thoroughly well-
burnt bricks in large quantities- all brickwork near to the sea-coast, required to
be protected with plaster from the first, and in the interior this was ultimately
necessary, or else a thick coating of lime whitewash might be given from time to
time. Tiles made of similar, though where obtainable of better, clay, when well
burnt, were scarcely affected by the weather, either on the seaboard, or in the
interior. Rafters were selected from young trees, and if of the proper quality of
timber, had considerable duration. Laths were in nearly all cases made from the
sap wood of "imberiba," perhaps the hardest and most durable description of
timber in Brazil.
The permanent way-keys, used for renewals since the opening of the Pernam-

buco railway in 1858, had been cut from native timber, of a remarkably close
rKitnr^. which did not shrink, as the imported keys were found to do. The rails
oxidised when left near to the sea-coast, so that it was desirable to remove them
to the places where they were to be used, as soon as possible. The motion of tho
trains appeared to prevent rnst from forming on the rails, but owing to the high
temperature they were always at during the day, and to the constant passage of

trams, there was a tendency in them to become flattened. About ten miles of
the line had been laid with Greaves' " pot " sleepers, as to the durability of which
in the tropics there could be no question, but they were found to make a rigid
?oa«- even in fine sand ballast. This portion of the line had been improved, by
introducing fish plates, and suspending the joints. The railway carriages were
made with a strong wrought-iron under frame ; the body and the inside lining
were of teak ; and the outside panels were of papier mache. These carriages
were in excellent preservation, after six years' work and exposure to the sun and
rain.

In the appendix a list was given of those Brazilian timbers now being used for
sleepers on the Pernambuco railway, and of such as were suitable for general
purposes in permanent structures ; as well as a table of the specific gravities of
the kinds adapted for ship building.

J. R. M'Leaw, Esq., President, in the chair.

November, 22nd., 1864.—Previous to resuming the Discussion upon Mr Mann's Paper
" On the Decay of Materials in Tropical Climates," a brief communication, on the same
subject, by Mr William J. W. Heath (Assoc. Inst. C. E.), was read.
During a residence in Ceylon, extending over a period of seven years, while engaged

on the railway, Mr Heath's attention had been directed to those materials which were
most used in the construction of permanent buildings. The habitations of the lower
class of natives were formed of a rade framework of stout bamboos, the sides and roof
consisting of reeds, closed in with the interwoven leaves of the cocoa-nut palm, the
latter being washed over with the slimy juice of a native fruit, which, when dry,
resembled copal varnish. In the huts built of " wattle and dab," the framework was
made of roughly squared jungle trees, the space between being filled, and both the
inside and the outside of the hut being covered with clay and sand, well kneaded, after-
wards plastered over with earth thrown up by the white ants, mixed with a powerful
binding substance produced by the ants. Superior houses were built of " cabook" a
soft kind of rock, found at a few feet below the surface. This material bad the appear-
ance of a coarse sponge, the interstices being filled with soft clay. Before being used
the blocks should be exposed to the rain, to allow some of the clay- to be washed out.
Cabook required to he protected from the weather, but if covered with a thin coating
of lime plaster, it would last for years. Hard kinds of stone were not much used,
owing to the expense of working them ; and rubble masonry was not approved, as there
wj.s difficulty in obtaining even beds and good bond. Bricks as a rule were so badly
burnt, and the clay was so badly pugged, that brickwork in exposed situations and un-
protected would perish very rapidly. It was advisable that it should in all cjses be
well plastered with lime mortar. Two or three coats of boiled linseed oil would
preserve brickwork without hiding it, but the expense prevented its general use. Coal
tar was an excellent preservative, but on account of its unsightly appearance it could
not be often employed. Lime was generally made by calcining white coral. When
taken from the kiln it was in a fine white powder, fit for immediate use, after being
mixed with twice its own bulk of sand and water. It get so rapidly that, in the Public
Works Department, it was the practice to keep the lime under water for two days
before using it. This had the effect of making it longer in setting, but it was more
easily worked, and eventually made better work, equal, iu fact, to the best blue lias

lime. Well-seasoned timber, with free ventilation, would endure for many years, if

the white ants were kept away, without any precautions being taken to preserve it. In
exposed situations, and where subject to the attacks of the white ant, Stockholm tar was
the best preservative ; while creosoted timber was free from their ravages. In sea
water, and even in fresh water lakes and canals, timber was speedily attacked by
worms, notwithstanding that it might be painted, oiled

;
or tarred.

Iron exposed to the influence of the varying weather speedily oxidised, but oil,

applied hot, was a good preventive. Coal tar was, however, the best covering, applied
either cold or hot, or before or after oxidation had commenced. Ordinary galvanized
sheet iron did not last many years, unless protected with good red lead paint, frequently
renewed ; but zinc would last for many years, with little or no decay.

Iu the course of the discussion it was staled that, on the Great Indian Peninsula
Railway,' Baltic sleepers, both creosoted and Kyanized, and native jungle wood sleepers,

had been used ; but after thirteen years' experience, those which had failed were being
replaced with teak and iron sleepers. Tho native woods were so hard and close

grained, that it could not be impregnated with any preservative substance. The keys
were a source of great trouble iu warm and variable climates. Those of wood had not
been found efficient in India, and endeavours were now being made to devise a
substitute. Ironwork of all kinds should be thoroughly cleansed, dried by heat, and
then dipped iu hot linseed oil before being exported trom this country.

It was contended that it was impossible to pre ;icate » hat timber would sustain, for

while yellow pine had been known to last souhd, as railway sleepers, for twenty-five

years, in other cases it had decayed in five or six years. This frequently haopened also

with hard tropical woods, without there being any apparently assignable cause for this

difference in the rato of decay. Hence, in the tropics, iron was nearly the only
material that could be employed, especially for sleepers, with anything like certainty as

to the results. No doubt iron made n rigid permanent way, unsuitable for the kigh
speeds common in this country, although possibly this might be partially obviated, by
a more perfect manner of securing the rails on the sleepers ; but in tropical climates

the use of iron was almost a necessity, and there a speed of from 25 to 30 miies per

hour was a maximum. Greaves' cast-iron bowl sleepers had been laid for eighteen

years on tin Egyptian railway, and made a good and substantial road. The objection

that they were liable to break, particularly along the centre line, might be met by
nuking them stronger ; and it was remarked that on ihe Dom Pedro Seguudo Hailway,

Kio Janeiro, the bowl sleepers bad been in use for eleven years, aud only one sleeper

per mile had required to be renewed.
On the East Indian line, of more than 1,000 miles in length, the a'eepers were prin-

cipally of sal timber, but there were others of creosoted fir and of iron. Although

there were many different kinds of suitable native woods, there was difficulty in obtain-

ing large quantities of any other than sal, which, when cut out of large timber and
well seasoned, was very durable. Recently, in opening a part of the line near Calcutta,

sal sleepers had been found in a good state of preservation after having been laid

twelve years. In other parts of the line creosoted sleepers were in a serviceable condi-

tion after being in use ten yearn. Teak was, perhaps the best of all Indian woods, hut

the cost precluded its use for sleepers, as it would amount to fifteen shillings per

sleeper. Flat iron sleepers had been unsuccessful, but cast-iron bowl sleepers seemed
to promise better results, although at present they had not been sufficiently long in use

to enable a definite opinion to be pronounced. The breakage, so far, had been serious,

amounting to about 20 per cent- bat this might be obviated in future by making them
stronger, as had been suggested,, The use of iron was desirable, on account of the

difficulty of obtaining large supplies of timber sleepers, and the uncertainty as to their

quality.

Although the decay of materials in Ceylon was unquestionably influenced by the

alternating effects of heat and moisture, yet it was believed to he principally due to the

use of inferior materials. In the upper districts of India, there were brick and stouo

buildings of great antiquity, in fact anterior to historic periods. Sal timber was hard,

durable and abundant in the centra, forests, and along the base of the Himalayas, and
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bad been generally employed by the Public Works Department ; but owing to the great

demand of late years, it was now hardly possible to obtain it well seasoned. Teat was

also becoming scarce : that which grew in the province of Burmah was of large size and

very useful for shipbuilding ; while when cultivated in a drier range and upon rocky

ground, it wasas bard as ebony, or iron wood, though of small scantling and of crooked

form.
.

It was noticed as remarkable, tbat the observations in one Paper were repeated in

the other, and that the means of preservation which bad been suggested aa appUcable

in Brazil, were likewise recommended for Ceylon. There were, however, some points

of difference—especially as to the use of galvanized iron. The Author of the first

communication, spsaking apparently from opinion rather than from experience,

advised its use, while the Author of the second, on the contrary, thought that galvan-

izing alone, without painting or tarring, was not adequate to protect iron in such

climates. As corroborative of the remark, ihat i he loss of weight in iron from oxida-

tion was 1 ss in Ceylon than in England, in an equal period of time, it was mentione 1

that out of a quantity of rails, which had been manufactured at the same time and at

the same place, some were lying for many months unused in Ceylon, and others in

Suuth Wales, when the loss of weight by rust wus found to be largely in excess at the

latter place. Where there was great heat, combined with excessive moisture, it was
imagined that the effect upon materials, particularly timber, could not be otherwise than

serious. While, in the first instance, it might be prudent to import timber artificially

prepared, owing to the absence of available data as to the character of the native

materials, yet it was believed, a. the qualiiies of the different kinds of native woods

became better known, as well as the proper time to fell them, and to prepare them by

shed-drying, or otherwise, and as a more ready access was obtained to the forests, native

woods might ultimately be used with advantage and economy. In fact, a specimen of

nitive Brazilian wood had been exhibited, which had endured for twn hundred and
tifly years. The alleged excessive wear of the rails and tires in Pernambuco, must be

explained upon otber grounds than the heat. Perhaps the fact that the rails were not
" fished " uulil after a p< rtion of the line had been opened for traffic, that there were

considerable curves on the line, and that the road was not laid in that perfect manner
which was possible in this country, added to the great atmospheric alternations, might
be sufficient to account for it.

It was remarked that in u>ing unprepared wood, no doubt it was desirable to select

that part which was hard, as the pores being filled with ligneous matter, such timber
did nut so freely absorb mature. But for creosotlng purpose the reverse was the

case, for it was impossible to make heart wood absorb 10 lbs. of oil per cubic Foot, as

was sometimes riquired. The great value of creosoting was that it enabled young
wood to be used, as then the pores being filled with a bituminous asphaltic mastic, the

wood so treated was perfectly waterproof, and harder than heart wood. The reason

why the half-round sleepers on the Pernambuco line were more durable than those of

square form, was believed to be due to all the young wood baing retained in the former.

Recent experiments in the harbour of O^tend showed, that wood prepared with corro-

sive sublimate, or wiih sulphate of zinc or copper, was only partially protected against

the worm, but when creu^oted the worm wuuld not touch, it. It was advisable that
piles in sea water should not be squared, but used roun J, with as much young wood as

possible.

Respecting the ravages of the white ant, there were many old structures in Brazil

not so affected ; and as regarded railway sleepers, the frequent shaking and vibration

would, it was considered, render them tolerably safe. In that country porous.and open-
grained timber seemed most subject to these attacks ; but in Australia the hardest
kinds were first attacked. This was especially the case with iron-bark timber, the

density of which was so great as to cause it to sink in water, and in tenacity and re-

sistance to strain it approached roigh cast Iron. White ants were effectually destroyed
by oil of creosote, and anything of a bitter taste injected into the fibre, or even a small
quantity of turpentine, would prevent their attacks. In some parts of India white
ants were very de-structive, and 10 per cent, of some stacks of sleepers had been decayed
at the heart in from six to eight months. The black ants of the West Indies were also

more destructive in hard than in soft w> o 1. ijome descriptions of wood there weie
neither affected by the teredo navalis, nor by the black ant, and when used for piles

had never been known to decay.
Wiih regard to stone, it had been founl that the application of linseed oil not only

acted ai a preservative, but it rendered soft stone in the course of a short time very
hard. In Jamaica the bricks were well mile, and of good materials; and some build-

ings there had stood from lime immemorial, without exhibiting any signs of decay.
Mortar, both there and at the Cape, was made of shell lime, and even when mixed with
sea sand it was hard and durable. In India, ihj addition to the lime of about 5 per
cent, of jaggery, a coarse native sugar, caused the mortar to set well, and to be very
durable. At the Cape the bricks were not good, and owing to the exudation of phos-
phate of soda after the work rfas finished, it was advisable to plaster all brickwork. In
India the telegraph posts were, to a large extent, of stcne obtained from Agra, and
thii rapid decay of timber, wh- n used for that purpose, had greatly retarded telegraphic
extension in that country. The d fflculty w.is now being met, by making the lower
part of the posts of iron, into which wooden posts were inserted.

Respecting the statement, that too only examples of iron bridges in the province of
Peuambuco were those belonging to the railway, and that of St Isabel, completed in

1863, it was remarked that, about twenty years ago, a French engineer, M, Vauthie^-,
when Engineer in-chief to the Province, designed and erected a Suspension Bridge on
one of the main roads, about nine miles from the city, across the River Capibaribe, at
the village of Caxunga. The roadway, which was lui) feet long by 20 feet wide, was
suspended from a pai: of iron wire ropes on each side of the bridge, by vertical rods of
wrought-iron, the attachment of the rods to the ropes being by means of strong
wjought-ir..n plates, embracing both ropes. Each rupe was in four separate pieees,
and consisted of a mass of wires simply laid together, ad bound at intervals. The
rocking standards were of cast iron, in three pieces, and the plat!o m was of wood.
All the work was executed in the country, including the casting" of the standards, but
tin- wire was purchased in England. Ihe ropes, as well as the cast and wrought-iron
w irk, were sliil souud. The cost had amounted to between £5000 and £6000.
Novkmdku 29, 18t>4.—The Paper read was "Description of the Great Grimsby (Royal)

Docks ; with a detailed account of the enclosed land, entrance lock?, dock walls, &c,"
by Air E. H. Ciaik.

Jonx Fowler, Esq., Vice-President, in the dair.
Deobhbbb 6th, 1864.—The Paper read was " Dc<criptio i of the River Tees, and of

the woika upon it connected with the Navigation. ' by 'At Jos< ph. Taylor, (\\s-oc last.
C.E.)

,V

CnARLKS Huttost Grhgoby, E~q., Vice-President, in the chair.
Drcr.iiDER 13, IS 1)!.—The discussion upon Mr Joseph Taylor's Paper, on "The

River Tees, and the works upon it connected with the Navigation," occupied the
whole evening; and, not having been concluded, the publication of the Abstract is
deferred.

ruht angles to each respective axis, which were clamped to each other and to the frame
that was screwed on to the ordinary tripod stand. In the field, when using this instru-
ment, however uneven the ground might be, the legs were put down in the most con-
venient manner, irrespective of level. The clamps holding the telescope rigid with the
stand were theu slackened, and the telescope set approximately level by hand. The
clamping screws were then tightened, and the final adjustment effected by two tangeut
screws at right angles to oae another, and connected respectively with each are at the
clamps. On moderately level and firm ground, it was not necessary to unclamp the
joint of the instrument; as it might be set up approximately level in the ordinar. way
by the legs, and be brought to a perfect adjustment at once by the tangent screws.
By dividing one of the arcs into degrees, the instrument could be used for measuring
vertical angles, and thus the height of any point at a distance, required for checking,
might be obtained. It was believed that, by this method, a level could be set upon
sidelong, soft, or broken ground, with as much ease as on firm, level ground; and that,
as none of the moveable parts were liable to become jammed, as in the parallel plate
system, a more perfect adjustment was practicable. A level constructed in this manner
had been tried in wet weather and in high winds, and proved to be as steady as any in-
strument hitherto made.

It was announced that the Annual General Meeting would be held on Tuesday,
December *0th. when the Annual Report would be read, and the Ballot for the Presi-
dent, Vice-Presidents, and other Members of Council would take place.

MONTHLY NOTES.

After the meeting, Mr F. B. Doering exhibited and explained a level which, for
readier adjustment, was supported upon a gimbal joint, instead of on parallel plates;
and he stated th.it the plan w ,s applicable toother surveying instruments. The method
w is Hinilar to that adopted for a ship's coiupass, with the addition of vertical arcs, at

MARINE MEMORANDA.

The Lord Warden.—This vessel, like the Bellerophon^ 14, 1,000 horse-
power iron, frigate, also building at Chatham, will be fitted with steel yards,

and will also carry iron top-masts. Her sides are to be covered with armour-
plates 5£ inches thick, which have been manufactured by Messrs John Brown
& Co., and they are the heaviest yet applied to a sea-going ship of war. In all

previously constructed armour-cased vessels the difficulty of supporting the
enormous mass of armour bolted to their side3 by giving the requisite displace-

ment to the ship, while at the same time retaining other equally necessary
qualities, has been so great that the designers have been only too glad to

reduce the weight and quantity of the plates in every possible manner. Hence
in nearly the whole of the ships of our present squadron of ironclads the
armour-plates have been carried but little below the water, the ports have been
kept as low as possible, the armour—and in this lies the chief consideration

—

has been thinned down at the bow and storn to obtain the minimum quantity of

metal, and, in short, weight has been saved iu every other practicable way.
Provision is, however, made in this vessel for carrying the armour-plates of a

thickness never before placed on the tides of a wooden hull, well down under
water. Instead of the port-sills beiug only some six feet above the water, as

in the case with most of the previously built ironclads, the Lord Warden's
ports are to be nowhere less than 8ft. Gin. above the load water-line. The
armour at ihe stem and stern will not be pared down to a couple of inches in

thickness, and there will be scarcely any difference between the thickness of

the plates at stern and bow and those at the broadside portion of the frigate.

The armour itself will be 5£ inches in thickness from the lower edge, carried

down about five feet below the water-line, to two feet above the water's sur-

face, and all round the gun battery, amidships, where the usual 4i inch armour
will be placed, an extra iron skin-plating of 1§ inches thick is already being
worked upon the frames of the frigate behind the outer planking. The total

thickness of the vessel's side will thus be rather more than three feet, of which
6£ inches will be of iron, through which both shot and shell will have to pene-
trate before they reach the gunners in the battery. Provision has been
made for her rate of steaming to surpass that of any of the previously con-
structed wooden-built frigates sent afloat, either with or without armour.
To effect this engines of 1,000 horse-power, (nominal) are now being prepared
for her, but by means of great expansion, surface condensation, super-heating,

and other modern steam-engine improvements, never before fitted to an armour-
plated frigate, an indicated horse power of 0,000 is expected to be obtained,

sufficient to drive the mass through the sea at an average rate of 14 knots an
hour.
The Floating Steam Factory, Chasseur.—This floating factory, in

Chatham harbour, having had her bottom covered with an anti-fouling compo-
sition, and also a portion of her hull paid over with Gisborne's mercurial anti-

corrosive and anti-fouling mixture, for experimental purposes, is ordered
to be removed from Chatham to Sheerness, to be employed in connexion with
the steam reserve in the Medway. An examination was lately made of

that portion of the bottom to which the Gisborne composition has been applied,

but no accumulation either of vegetable or animal matter was discovered on
the plates, while a coating of incipient seaweed had already begun to take

possession of the bottom treated with the ordinary anti-fouling composition.
We may bring it under our readers' notice, tbat at the present time there are

being conducted, by a private lirm in tbe North, a series of experiments, on a

new anti-fouling composition, which, so far, has completely outstripped in effi-

cacy anything of a similar nature that has been hitherto tried. \Ve are not

permitted, at present, to publish the facts, but in no long time we anticipate

the reporting of the experiments themselves, which, if completed as they have
commenced, must prove of almost incalculable value, not only to the navy but

no less so to the mercantile marine.
Trial Trip of the Nyanza.—The official trial of the Peninsular and

Oriental Company's new paddle wheel steamer, Aya?iza, named after the lake

discovered by Messrs Speke and Grant at the supposed source of the Nile, baa
recently taken place, at the measured mile in Stokes Bay. This vessel was
built by the Thames Ironworks and Shipbuilding Company, from designs by
Mr G. C. Mackcow, the naval architect to that company, and her engines

were constructed by Messrs Renuie, of Blackfriars'-road, London. The
Nyanza is 310ft. long, 36ft. in width, and 00ft. deep from top of keel to deck,
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her tonnage (builders' measurement) being 1,9SS 11,9-1, and her displacement

at the draught on trial of 17ft. 9in. fore and aft was 2,961 tons. She had on

board 493 tons of coal, 46 of water, 75 of stores, and 57 of kentledge, giving a

total weight of 671 tons. Four runs were made at the measiired mile, and in

spite of a very strong wind (force 6) from the S.W., the following very satis-

factory result was obtained :—

Steam. Vacuum. Revolutions. Time. Speed.

First run 26| lb. 26i lb. 25 lb. 4m. 55s. 12-203

Second run 25 " 26 " 24J " 4m. Os. 15-000

Third run 25 •' 26 " 24* " 5m. 8s. 11-6S8

Fourth run 26 " 26 " 25 " 3m. 58s. 15-126

Mean lb. 26i lb. 24| lb. 13-504

The engines worked throughout the day in a most satisfactory manner, not

the slightest trouble being experienced from hot-bearings, priming, or any
other cause. They are on the oscilating principle, cylinders 78-^ inches

diameter, and stroke 7ft., the proportions being considerably stronger than

nsaal in order to prevent liability to accident. The surface condensers con-

tain 43,000 ft., or nearly four miles of solid drawn copper tubes, fixed in

Muatz's metal tube plates, arrangements being provided so that the engines

may be worked, if required as an ordinary injection engine. The circulating

water in the condensers is driven by centrifugal pumps, each of which is

worked by an independent engine. The air pumps are worked by largo

eccentrics on a straight intermediate shaft—a plan by which the crank in the

centre of the intermediate shaft is rendered unnecessary-, and which has been

adopted by Messrs Bonnie in all the paddle wheel engines lately constructed by
them. The boilers are on Mr A. Lamb's patent flue principle, with his im-

proved "scroll" super-heaters. We understand that these engines are the

largest oscillating paddle wheel engines using surface condensation which have
ever yet been constructed on the Thames. The Nyanza has a spar deck,

with direct and commodious accommodation fore and aft between decks.

She has berths for 143 first and 34 second class passengers, with large capacity

for ca^go and mails.

MISCELLANEOUS.

Improved Method of Burning Fcel.—The combustion of fuel has, for

all time, occupied the scientific men of each succeeding era, and many attempts

have been made to consume the smoke of domestic, as well as other furnaces
;

but hitherto, under the best arranged system, there is smoke. The novel fire

gTates and furnaces obviate this, the cold fuel is thrown on the top, as in an

ordinary grate, and it then burns downwards, the flue for the exit of the pro-

ducts of combustion being below the incandescent fuel—thus smoke is almost

impossible. The fuel is completely consumed, and nothing but absolute

refuse is drawn from the hearth. The fuel rests on the hearth or bottom of

the furnace, and by easy arrangement the refuse is readily drawn awa)r
. As

the smoke is consumed, it is evident that a large saving of fuel must be
effected. There'are many mechanical arrangements for placing green fuel

below incandescent, which has hitherto been called burning downwards, but

the disadvantages of machinery of this kind are most apparent. We have, on
previous occasions, drawn our readers' attention to a series of inventions,

which, during a number of years of untiring exertion, have been introduced by
Mr E. B. Wilson, late of the Railway Foundry, Leeds. As usual, in all actual

improvements it has required the utmost energy to convince furnace proprie-

tors of the decided value of these inventions ; however, we are glad to report

that now, especially in Scotland, Mr Wilson's furnaces are daily becoming
more appreciated. It scarcely needs repeating, that the principle which the
inventor has evolved, is applicable to every kind of fire that is used for domes-
tic or manufacturing purposes. It saves fuel, causes greater intensity of

incandescence, and burns the everlasting nuisance, smoke, as efficiently in the

ordinary fire grate, as in the puddling furnace. During the last few days, we
have ourselves witnessed the application of the inventor's discovery to an
ordinary fire grate ; and it must be mentioned that the grate under notice is one
of the ordinary construction altered to the inventor's directions. We may
state that the alteration consists in the substitution of a fire-clay bottom in

lieu of the ordinary fire-bars, an opening being left between this bottom and
the back of the grate, through which the products ot combustion pass into the
flaes connected with the chimney. A smoke vent is passed over the upper
part of the back of the fire-place, and it certainly is interesting indeed, to

watch the columns of smoke [vihenthey are made) ascending from the fuel rising

to a short distance, suddenly cut short, being carried down the vent, at the
bottom of which they are brought in contact with the incandescent gases issuing
from the fuel itself, at which point the smoke becomes burnt. The total heat
resulting from the combustion is thrown against the front of the grate, thereby
sending forth a temperature which it is impossible to obtain from an ordinary
fire, whilst the saving of fuel is at least one-half. This invention promises much
towards the improvement of manufacturing iron, as well as in its subsequent
treatment. The furnace is now at work at Mr Moreland's, London, Messrs
de Bsrgne, of Manchester, and at Mr Imray's, Lambeth. This system of
burning 13 now being applied in many of the Scottisli iron works ; and we
look forward, in a future number, to present our readers with the full working
results of this, which appears so far to merit the name of a most important
invention.

Demolition of the International Exhibition Buildixo.—Not long since,
the demolition by gunpowder of the remaining portions of the Great Exhibition

ing was proceeded with by the Corps of Royal Eugineers from Chatham.
There were present on the occasion General Sir J. Burgoyne, Gol. Lovell,
Co . Scott, Captain Fowke, Lieutenant Knocker, and a party of the Sappers

Miners under Colour-Sergeant Oann, Professor Donaldson, Sir Stuart
\) i.-'iMson, and a large number of scientific gentlemen, together with a con-

siderable crowd of sightseers both within and without the ruins of the
structure. The engineering operations had been completed during the day for

the purpose of displacing one of the two towers that supported the great dome.
The height of each tower averaged 70 feet by 42 feet square, the weight being
1,200 tons, the thickness of the walls being an average of from three to four feet,

the superficial area of the towers being about 40 feet square. In order to dis-

lodge this mass of masonry the amount of charge applied was proportioned in
the amount of 112 lbs of gunpowder to each tower; and, in accordance with
this arrangement, precisely at half-past three the signal to fire the battery at

some fifty yards distance from the structure to be demolished was given {the

range in front of the road having been cleared by a strong force of the L.
division), when suddenly, with scarcely any audible report, one half, hut
one half only, of the tower rolled over with a loud crash into the Exhi-
bition-road, leaving the other half standing intact. In the course of an hour
the debris was removed from the road. It was then determined that no
further operations should take place in connection with the removal of the
other half of the tower. A consultation took place amongst the engineers with
Sir I. Burgoyne, and it was determined that the engineers should "shove"
it over by leverage, or by a further additional charge the next morning.

Final Demolition of the Exhibition Building.—On the 12th ult.

at half-past eleven, the whole of the central entrance in the Cromwell Road
was brought to the ground, being the last appearance of any part of the Exhi-
bition building. The public will recollect what an enormous mass of brick-

work this was. Some of the piers were twelve feet in thickness. Having
been prepared beforehand by the sappers, under command of Lieutenant
Knocker, a hundred-and-twenty pounds of gunpowder, in as many separate

charges, distributed at the footings of the whole mass, were fired simultane-
ously by two electric batteries. The charges had been so arranged, and the

calculations so made, as to cause the whole mass to fall inwards towards the
north ; and the mass was obedient to the laws of science, so that not a brick
tumbled in the Cromwell Road, The greater part of the northern side gradu-
ally subsided to the ground, leaving momentarily a large portion, which was
projected inwards, by the fall of the Cromwell Road front upon it. As soon as

the smoke and dust had cleared away, the western tower was seen to be stand-

ing. Gradually the sappers approached to find out why it had not fallen like

the rest. They had scarcely reached it before it began to vibrate, and in a

second afterwards fell like the other portions. Each part of the towers and
great arches of the Exhibition building have thus afforded a series of the most
valuable experiments, and it is said that the data obtained considerably modi-
fied

e
those which formerly were accepted. The experiments have lasted about

three months, and the delay, which some persons did not understand and com-
plained of, is now fully explained by the successful work of last Monday.

Illumination of Street Names.—Several attempts have been made to

render the titles of the streets of Paris as visible at night as in the day time,

and at last apparently with success. The labels in the neighbourhood of the

Hotel de Ville are now lighted up in the following manner:—The frame in

which the letters are set is made in the form of a rectangular trough, the

upper and lower portions being pierced with holes to allow of proper ventila-

tion^ and within this is a gas pipe with a number of small jets according to the

length of the tablet, and, consequently, the number of transparent letters to be
illuminated. The upper part of the box, or trough, opens to allow of lighting

and repairs, and is closed by a counterpoise concealed in the stonework of the

walls. We are not informed yet of the cost of this very useful arrangement.

It was only in 1728 that the streets were marked with their names
;
previously

to that time it was a mere matter of local knowledge and tradition, and it is

little wonder, therefore, that the names of many streets and other places be-

came so altered and vulgarised that it is now very difficult to trace their deri-

vation. Of this, the street now called Rue Git-le-Cmuv is a remarkable in-

stance ; there are two or three readings of the original meaning, but none of

them satisfactory. The probability seems to be that the present title is the

corruption of a proper name.

Railway in Brazil.—A new railway has recently been opened in Brazil,

which crosses the mountain chain Serra-de-Mar, and connects the interior

fertile plains with the sea-coast. It is eighty-eight miles long, and attains, in

the course of five miles of mountain steep, an elevation of 2600 feet. The
entire ascent is divided into four lifts, or inclines, of a mile and a quarter each,

running at a gradient of one in ten. A level platform, or " bank-head," marks
the summit of each incline, and at the upper end of the platform is a stationary

engine. This engine has double cylinders of twenty-six inches diameter, with

a five-feet stroke, and has been calculated to haul up fifty tons at the rate of

ten miles per hour. Five boilers of the Cornish description, are placed with

each engine. On the upper half of each incline there is a double Hue of rails,

with arrangements for passing places on the middle of each of these lifts. A
single line of rails then run on from the centre to the foot of each of the four

divisions into which the ascent is divided. A steel wire rope, \\ in. diameter,

is made for pulling up the ascending trains. This rope, tested to a weight far

e;:ceeding the requirements that will be made upon it, passes over friction-

wheels, and is attached to the fly-wheel shaft. The inclines are partially self-

acting, at the same time passing one train down to the foot of the Serra and

drawing up another to the higher level on its way out to the province beyond.

Substitutes for Cranes and Hodmen in Paris —The Builder states,

that " some of the contractors re-building the demolished houses,_and running

up quickly new mansions, have hit upon an ingenious way of raising materials

to the top of the scaffold. As the head of water at the Vilette is enough to

command auy of the houses in Paris, they have simply a pipe turned on from

the main up to the top of the intended structure, and by that means can fill a

bucket or large tub, which in descending draws up a plateau on which the

materials are placed. The water, being turned into mortar, and otherwise

made use of afterwards below, is not lost. Some of the materials are also

hoisted by Lenoir's machine (by gas); there is one at work at the Roud Pont de
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Corcelles, close to the Avenue de Ternes. It seems to be, by timing a weight

ascending a certain height, about 21 horse-power. The absence of a boiler in

these engines is a strong argument in favour of employing them where steady

slight power is required. At all events, if they are not endowed with the

abundant force of a steam engine, yet in towns and confined streets, where only

a moderate source of power is required to act in a small compass, noiselessly

and without nuisance, we have seen that the required mechanical effect can be

accomplished without risk of explosion, and consequent damage and loss of

life either to owners or their neighbours. That is something, at all events."

Submarine and other Foundations. —An invention of Captain Thomas
Bridges Heathorn, R.A., of 14 St. James's Square, London, has for its object

improvements in the construction of submarine and other foundations in deep
water, under the circumstances of a level, shelving, or sloping bottom of a

varying density, possibly covered with mud, sand, or shingle, to a great depth.

The method of constructing the foundations for such structures upon a level

bottom is as follows:—The caisson, which is of annular construction, with a

triangular Bection, is made of sheet iron ; the bottom portion is floated out to

sea, exactly over the spot upon which the building is to be erected, and there

anchored ; concrete is then placed in the caisson, so as to cause it to sink

equally, and, as soon as it is sufficiently deep in the water, an additional height

of the caisson is fixed, and more concrete placed therein to sink it deeper. This
operation continues until a firm foundation is obtained by the weight of the

caisson with its interior filling of concrete causing it to sink through the mud
or other soft ground to the hard ground beneath ; the interior is then filled up
with stone or concrete, upon which, and the concrete in the caisson, the super-

structure is erected. For shelving or sloping bottoms, the caisson will bear
only upon the highest side of same, and to preserve the perpendicular of the

said caisson, immediately it touches the hard ground, stones are placed in the
interior of the caisson, which will naturally settle themselves in such position

as to form a wall underneath that portion of the caisson which does not touch
the hard ground, thereby forming a foundation upon which the caisson may
rest. The mode of obtaining foundations in deep water will also apply to ob-
taining same in soft or peaty ground on laud, and in some cases the interior

filling of stones will be omitted, and the caisson allowed to sink until it is pre-
vented from further movement by the internal apertures closing, as the build-

ing up of the inner side terminates in a conical apex.

Mr JonN Fowler, of Leeds, died on the 4th Dec. from the result of an ac-

cident while hunting. This distinguished pioneer in the application of steam
power to the cultivation of the soil, was born at Melksham, in Wiltshire, in

1825, his father being a banker and merchant in that town. John Fowler early

devoted his attention to mechanics. lie was originally engaged in commercial
pursuits, but so strong was his love of mechanics that he left the counting-
house and entered the engineer's workshop. He was apprenticed to an engi-
neering firm in the North of England, after which be went to the Orwell
Works at Ipswich, where, in conjunction with Mr Fry, of Bristol, he first

made experiments in the application of steam to the drainage of land; and it

was whilst he was engaged at Messrs Kansomes & Sims' works that he made
his first experiment in steam ploughing. It was also at these works that most
of his engines and tackle were made, up to the time when he won the Royal
Agricultural Society's prize of £500, at Chester, in 1858. While carrying out
draining operations, John Fowler's attention was first directed to the cultiva^

tion of the soil by the aid of steam ; and at the Royal Agricultural Society's
Show at Carlisle, he arranged with Mr Smith, of Woolston, to produce a
steam engine and windlass Ibi moviug Mr Smith's cultivator. The late Robert
Stephenson, M.P., then warmly took up the subject of steam ploughing, and it

was after this time that Mr Fowler went to Leeds, where, in conjunction
with the late Mr Hewison, he erected the extensive works now in operation.
Mr Fowler, previous to erecting the works at Leeds, acquired the right to use
almost all the patents for the application of steam power to the tillage of the
soil; and since the establishment of the works at Leeds, a great many engines
and tackle have been supplied for various parts of the world. The rapid de-
velopment of the use of steam cultivation since 1859 is partly due to the fact

that the war in America directed attention in Egypt and elsewhere to the ex-
tended cultivation of the cotton plant; and during the last two or three years
the principal orders for steam cultivators have come from Egypt. Upwards
of 300 of Mr Fowler's apparatus are also at work in various parts of the United
Kingdom, and his steam ploughs are in operation in America, Egypt, India,
the Australian Colonies, and New Zealand, and on the Continent of Europe.
For several years Mr Fowler obtained the chief prizes offered by the Royal
Agricultural Society of England at their competitive trials, and from most of
the local societies, but it was the prize of £200 which he first received from the
Highland and Agricultural Society of Scotland, to which Mr Fowler attached
the greatest importance, as he believed it led the way to the more general
appreciation of the steam plough in England. At the last International
Exhibition he received a medal for his steam plough and cultivator. Mr Fow-
ler was elected a member of the Society of Arts in 1855, and on the 30th
January, 1856, at an ordinary meeting, read a paper before the members, " On
cultivation by Steam ; its Past History and Probable Prospects," which will
be found reported in the 4th vol. of the' Society's Journal, page 163.

A Chimney, about 100 feet high, comprising about 90,000 bricks, and esti-
mated to weigh over 200 tons, was recently moved a distance of 100 feet in
Worcester, Massachusetts, without breaking a brick.

Consumption of Sugar in England and France.— Official documents
show that the consumption of sugar in 1863 in England and France was as
follows .-—England, 480,000 tons ; France, 260,000. The average consumption
for the four years— 1846 to 1850—was respectively 280,000 and 112,000 tons,
and for the four years—1850 to 1S54—357,000 and 119,000 tons. The con-
sumption has consequently doubled within 18 years—a fact of some importance,
the consumption of sugar being held a conclusive test of material prosperity.

PRICES CURRENT

OP

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING DECEMBER 28, 1864.

(Compiled expressly for the Practical Mechanic's Journal.)

1st week. 2nd week. 3d week. 4th week.

IRON. £ s. D. £ s. d £ 8. D. £ s. D.

Bars, Ac., British, per ton 7 15 7 15 7 15 7 15

Nail Rods, 9 10 9 10 9 10 D 10

Hoop, 10 10 10 10 10 10 10 10

Sheets, 11 10 11 10 11 10 11 10

Pig, No. 1, Wales 4 10 4 10 4 10 4 10

Bars, gtatloidshire, 9 10 9100 9 10 9100
Rails, 7 5 7 7 7

Pig, No. 1. Scotch, best qual. 1/ to 3/ higher 2 16 6 211 2 11 2 11

Swedish Bars 12 2 6 12 10 12 10 12 10

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 8 16 16 16

In faggots 17 1" 17 10 17 10 17 10
Spelter, ingot, 23 2 21 10 21 10 21 10

Zix-C, sheet, 28 28 23 28

COPPER.

Sheathing bolts, 98 98 98 98
Bottoms 10) 105 105 105

Old.exchangc 91 91 91 91

Tough Cake, per ton »7 87 I) t-7 87

Tile, .. .. tS7 87 HI 87

TIN.

English blocks 1 01 101 101 101

Bars in barrels 1"J 102 102 102

Refined 101. 108 106 106

Banca, 98 95 10 95 10 95 10

Straits 96 10 95 10 95 10 95 10

TIN PLATES.
Char If, per box, 19 6 19 6 19 6 19 6

Coke, 1C 140 140 140 140
LEAD.

English pig 20 15 20 6 20 6 20 5

Sheet. 21 15 21 5 21 5 21 6

Spanish pig, in bond 19 10 19 10 19 U 19 10

TIMBER—PEE LOAD.

Teak, new 13 13 13 13

Quebec, red pine 426 426 426 426
yellow pine, 3 15 3 15 6 3 15 3 15

Quebec, oak, white 6 15 6 15 6 15 6 15
" Birch 4 00 400 400 400
" Elm 450 450 450 450

Dantzicoak, 400 500 500 600
Fir, 3 7 6 3 7 6 3 7 6 3 7

Memel fir, 3 17 6 8 17 6 3 17 6 3 17 6

Riga. 3 12 6 3 12 6 3 12 6 3 12 6

Swedish, 2 12 6 2 12 6 2 12 6 2 12 6

Quebec, white spruce 16 15 10 15 16 15 16 15

St. John, white spruce, 14 14 n 14 14

Canada, 1st quality, .. .'. .. 17 15 17 15 17 15 17 15
•• 2nd do 1115 1115 11 15 1115

Archangel yellow, 14 14 14 14

St. Petershiuglj yellow. .. ,. .. 12 5 12 5 12 5 12 5

Finland 9 10 10 9 10 9 10

Memel 12 10 12 10 12 10 12 10

Gothenburg, yellow, 10 10 10 10 10 10 10 10
" white, '950 950 950 950

Gefle, yellow 11 II 11 11

Soderhamn. 10 7 10 7 6 10 7 6 10 7 6

Chiistianja, per C. 12 fL by 2 by 3 in. yeL 20 10 20 10 20 10 20 10

OILS, PAINTS, 4 DRYSALTERIES.
Red Lead, .'. 22 22 22 22

WhiteLead, 26 10 26 10 26 10 26 10

Seal, yellow, per 252 gallons 48 48 48 48

Sperm, 65 65 65 65

Cod, . 52 52 52 52

South Sea, 45 10 45 10 45 45

Olive, Gallipoli, por tun 60 60 60 60

Palm, per tun, .! 36 35 15 35 15 35

Cocoa-nut 37 38 38 38

Rape pale foreign, .. 44 10 44 15 44 10 44 10

Linseed .. 33 p 33 32 15 32 15

Hemp Manilla, per 'ton, 20 15 26 15 26 15 26 16

j at!T . ; .. 1,4 5 IS 18 18 1)
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APPLICATIONS FOR

PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

£s~ "When the city or town is not mentioned, London is to be understood.

ith November, 1S64.
2735 H. A. Gwynne, .Middlesex—Centrifugal pumps.
2736 A. J. Fraser, London—Stamping articles.
2737 R. K. and K. T. Bowley, Charing Cross-Spurs.
273S M. P. W. Boulton, Oxfordshire—Motive power.
2733 T. N. Kirkham, V. F. Enson, and H. Brook, Loudon—Drying fabrics.

5th November, 1804.
2741 John Sullivan. Middlesex—Oil Lamps
2^-tl Jacob Snider, Middlesex—Breech-loading fire-arms.
2742 J. R. Crompton. Elton—Embossing paper.
2743 D. Ellis and M. Hilias, Bradford-Weaving
2^44 M. J. Roberts, Pendarren—Sprinkling liquids over wool
2745 H. V. Scattergood, Albany, America—Cotton gins
2746 George Haseltine, Chancery Lane—Fastening rivets.—A com.

7th November, 1S64.
2?47 J. P. Young, Middlesex—Railway bars and angle irons
2. 48 A. Estourneanx and L. Beauchamps, France—Non-conducting composition
2749 F UBickes, Paris -Distilling
2750 George Duncan, Liverpool—Printing machines
2751 William Thrift, Middlesex—Rotary engine, pump, or blast.
2752 David Cullen, Bolton—Oakum
2753 George Simpson, Todmorden—Preventing accidents on railways
2754 Alexander Steven. Glasgow—Hydraulic presses
2755 W. E. Gedge, Wellington Street—Cleansing grain.—A com.
2756 R. A. Brooman, Fleet Street—Packing for stuffing boxes.—A com.
2757 James Slack, Manchester—Filtering apparatus
2753 J. M. and J. Stanley, Sheffield—Blowing furnaces
2759 W. E. Newton and E. C. Sbepard, Middlesex—Fire-arms and cartridges
2760 A. V. Newton, Chancery Lane—Hooped skirt.—A com.
2761 C. T. Bnrgess, Brentwood—Centrifugal pumps
27U2 Arthur Field, Lambeth Marsh—Night lights
2763 G. P. Harding, Comhill, and L Thomas, Union Street—Fire-arms

Sth November, 1S64.
2764 W. B. Adams, Hampstead—Locomotive engines
2765 Robert Montague, Cowley Street—Window blind3
2766 Richard Rimmer, Ipswich—Drawing off liquids
2767 John Henshaw, Salford— Signalling on railways
2768 J. Hurt and H. Tongue, Halifax—Grinding corn
2769 L. C. Meaulle, France—Stamping machine
2770 Charles Garton, Bristol—Obtaining power from liquids
2771 W. K. Hall, Kent— Raising screw propellers
2772 A Bechem, Prussia, and H. Wedekind, London—Rolling metals
2773 J. H. Johnson, Lincoln's Inn Fields—Treatment of yarns.—A com.
2774 James Okey. Gloucester— Boots and shoes
2775 John Bell, Middlesex—Chimney pots
2776 Adolphe Moreau, Chancery Lane—Extracting silver from lead.—A com.
2777 Sven Rydbeck, Sweden—Breech-loading fire-arms and cartridges

9th November, 1864.
2773 J. D. and A. P. Welch, London—Straw hats
2779 G. B. Galloway, Liverpool—Preventing boiler explosions
2730 Stephen Dixon, Nottingham—Bill-book file

2731 John Robinson, Liverpool—Construction of ships
2782 S. C. Reed, London—Construction of traps for drains
2783 James Rae, Kent—Conveying sea water to inland places
2784 James Thomson, Stafford—Gun barrels and ordnance
2785 J. Dale and H. Caro, Manchester, and C. A. Martins, Warrington—Obtaining

colouring matters for dyeing and printing
2786 W. E. Newton, Chancery Lane—Filtering apparatus.—A com.

lOtA November, 1864.

2757 Francis Lane, Kent—Stopper for soda water and other bottles
2788 J. A. Manning, London—Treatment of night soil

2789 J. Robinson and J. Gresham, Manchester—Apparatus for feeding steam boilers
2790 R. B. Cooley, Nottingham—Manufacture of hats
2791 M. A. F. Mennons, Paris—Shades for lighting apparatus
2792 M. W. Rnthven, Middlesex— Steering apparatus
2793 E. J. W. Parnacott, Leeds—Machinery for sharpening saws
2794 J. M'Call, London, and B. G. Sloper, Essex—Vessels for preserving fresh meat
2795 T. L. and R. Boote, Stafford—Manufacture of pottery
2796 Jesse Simes, Kent—Motive power engines
2797 Henry Brockett, Kent—Permanent way of railways
2798 Leonard Cooke, Lancaster—Paper

11 (A November, 1864,

2799 G. A. Henty, North Wales—Torpedo rams
2^00 William Willis, Birmingham—Reproducing written and printed documents
2801 W. L. Lees, Aston—Cement
2302 George Dixon, Birmingham—Crushing sugar.—A com.
2803 William Clark, Chancery Lane—Motive power.—A com,
2804 William Clark, Chancery Lane—Looms.—A com.
2805 John Cockshott. Preston—Cleaning forks and spoons
2806 George Smith, Bradford—Drying substances containing moisture
2807 John Kinniburgh, Lanarkshire—Moulds for casting
£808 W. E. Gedge, Wellington Street;—Sanatory toilet—A com.
2809 Francis Fearon, Middlesex—Deadening sound
2810 W. E. Gedge, Westminster—Moulds for moulding.—A com.
2811 W. C. Thurgar, and R. A Ward, Berkshire—Generating steam
2812 Charles Mohr and S. E. Smith, Birmingham—Cages
2813 Edward Richardson, Yorkshire—Fog signals

2814 C. W. Heckethorn, Hyde Park—Ships' pumps
2815 James Thome, London—Washing machines
2816 D. S. Sutherland, Westminster—Compressing gunpowder for blasting

2817 John Keats and W. S. Clark, Somerset—Sewing machines
12(fc November, 1864.

2813 George Davies, Lincoln's Inn—Knapsack supporter.—A com.
2819 Charles Martin, London—Carriages

S 3™ "V?
FisI'er, Hyde Park-Envelopes

55™ V, ' faW s
' Bow—Liquor tonics

£~> J°b
„
a McCIoskey, New York, America-Sewing machines

5q-)i S I V,7
dman

> Middlesex—Walking Sticks

£w jt wi°°?! a,ld J- s - Cocksedge, Stowmarket—Millstones
"vv r crVlpI

?
y ' Bradley-YarnsW Chnri„«r r'
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d W
'
Munn

' Middlesex-Communication on railways
SSl ™harles Esplm, Lambeth-Gas "

•"Sot p a T
aS J^nes

> Manchester-Boilers

3s*l W F r^°m \f,
d
,l
F

-
Moreau

'
London-Looms for weaving.-A com.233J W. E. Gedge, Wellington Street—Pumps.—A com.

ogqi n r> n . ~ l4^ November, 1S64.

9W9 a p H
and R - Lntl>y, Bolton-Ingots for forcings

IIS L™ wJS Hast
j.
u8Sr-Deoaorizing and utilizing the sewage of towns

itt, £ ?
rg

f
Needm»n, London—Ladies' dresses

asw ?„°i ?l Ga,duer
:
West Nromwich-Wrought-iron boilers

®fR i
oh
S Farrar ar\J J°^pb Farrar-Ellaud-Card covering

row T\
Ha

rJ V?d W
'
Jolley> Manchester-Cocks and valves

2Rqs r t nr
1% ™ d

,°,
n\aad R '

Parkis
' Surrey-Lubricating axles

oo£? ?VL '
0llver

' Child-Okeford- Brushing the hail-
2=39 John Firtb, Sheffield-Steel and iron

SS7? i i.
Benons-Cere, Middlesex—Manure

I 77 1;-^- ViokeTs
. Sheffield-Steel casting

i*a
M

.

lchael Henry, London—Treating bodily injuries.-A com.
^S43 Nicolas Bailly and Charles Durand, France; G. H. Mesnard and ZachariePomer, Surrey—Rolling friction

.... . „ „ ,
15th November, VM.

„„f- £• c
- Henderson, Charing Cross—Storing g.ain

t ,? 'i
e0J:Se 1'obmson, Kingswinford-Casting pipes

.JS40 J. J. Moulie, France—Treating benzole

o? o d'
C " Attree . London- Scarfs for the neck

oqTS ?
r
??Po

r fv
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. Belgium—Looms for weaving carpets
2849 J. N. Smith, Manchester—Crinoline skirts
23ot> James Bullough, Baxenden—Looms for weavin»
Z851 Charles Vero, Atherstone—Manufacture of hats
2852 Arthur Wall, Middlesex— Materials to be used as fuel

,,oc7 , ,

P
' NoI "n d, Woolwich-Manufacture of projectiles

2854 John Rowley, Camberwell—Printer's ink.

o .-£ J
n°mas Rested, Norwood—Breech-loading fire-arms

28a0 b. C. Kreeft, London— Iron and steel.—A com.

„„— „. 10th November, 1364.

.7 -I [\
lchari Holiday, Bromley—Railway signals and points

^3ds Marie Destrem, France—Painting
SS R- ^llinson, Smothwick, and H. Lee, Birmingham—Polishin" files
^800 J. Gothard and H. Garland, Birmingham—Fire-bars
2861 F. C. Parker, Dundee—Jute
2862 Jules Aubin, Paris—Grinding corn
2303 W. E. Newton, Chancery Lane— Printing machinery.—A com.
o

" E
- ^ewtou, Chancery Lane—Soda.—A com.

2805 Henry Grafton, Middlesex—Roller and revolving shutters
1300 James Hughes, Bethnal Green—Jacquard cylinders
2867 Henry Grafton, Middlesex—Cutting wood into mouldings

17th November, 1864.
£803 G. Score and R. W. Sievier, Middlesex—Communication on railways
2569 R. G. Grimes, Middlesex—Beer engines
2370 Joseph Sheppard, West Brompton—Protection of watches, purses &c.

ooU
Thomas So watt, Edinburgh and London—Lamps for burning paraffin, &c.

iili ?•' 777'
J°hllS0n

. Lincoln's Inn Fields—Treating gold leaf moulds.—A com.
^873 G. T. Bousfield, Surrey—Ornamental chains.—Acorn.
2874 Henry Wilson, Surrey—Sawing, adzing, and boring holes in sleepers
2570 Henry Wilson, Surrey—Moulding and planing wood
2876 A. G. Hunter, Flint,—Soda and potash

„„__ T ISfft November, 1864.
2377 James Fisher, West Bromwich—Heating furnaces
2373 Stephen Sharp, Middlesex— Ships' anchors
2879 William Snell, Strand—Brick and tile making machinery.—A com.
2330 Julius Behrends, London—Raising and drawing off liquids
2S8J w - Sargeant, Northamptonshire—Construction of horse hoes and soedrills
2882 T. A. Blakeley, Middlesex—Working guns
2883 A. A. Croll, London—Gas
2aS4 Michael Henry, Fleet Street—Carbonizing wood.—A com.
2835 William Clark, Chancery Lane—Weighing balances.—A com.
2880 J. Webster and J. Langham, Leicester—Producing looped fabrics
2887 William Wilson, Newcastle-upon-Tyne—Hats
2888 James Petrie, Rochdale—Valves
2889 Septimus Piesse, Middlesex—Creating and projecting cold vapours
2890 E. S. Jones, Liverpool—Applying motive power

Wth November, 1864,
2891 Joseph Phillips, Southwark—Prevention of accidents
2892 J. G. Tongue, Chancery Lane—Fire-arms and cartridges A com.
2393 A. H. Stott, Oldham—Steam boilers
2894 W. V. Wilson, and J. Wanklyn, London—Purple dye-stuffs
2895 John Pitman, Brislington—Instrument for determining latitude
2396 James Easton, Southwark—Paper pulp
2897 J. and A. Gaukroger, Yorkshire—Looms for weaving
2898 William Palmer, Esssex—Cases for carrying pipes and tobacco

21s( November, 1864.
2899 J. Macintosh, Middlesex, and A. H. Thurgar, Norwich—Propelling boats
2900 T. W. and H Panton, Sunderland—Machine for bent iron plates
2901 W E. Newton, Chancery Lane—Fire-places.—A com.
2902 William Martin, Birmingham—Sewing machines
2903 H. Willis and G. Rice. Worcester—Sewing machines
2904 John Griffiths, Litchurch—Manufacture of iron and steel
2905 Stephen Bourne, Middlesex—Vent pegs and valves

22nd November, 1864.
2906 A. V. Newton, Chancery Lane—Sugar.—A com.
2907 James Leetch, London—Breech-loading fire-arms
2903 Henry Eckersley, Oldham—Weaving piled fabrics
2909 J. Wylie and J. Rew, Glasgow—Paper hangings
2910 Gustav Kottgen, Prussia—Pockets
2911 H. L. Maquet, Paris—Stamping
2912 Jacob Snider, London—Breech-loading fire-arms
2913 William Ibotson, Wraysburg—Paper
2914 P. E. Gay, Paris—Cutting rock and stone
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2915 T. Shorey and G. Gibson, South Shields—Reefing and furling sails

2910 J. C. L Durand, France—Colouring matter
2917 Robert Morrison, Newcastle-upon tyne—Steam hammers
2918 T. M. Brisbane, Liverpool—Power engine

23rd November, 1864
2919 Nathan Hodgson, Hertfordshire—Washing
2920 G. M. de Bayelt, and J. B. Vigoulete, Surrey—Artificial fuel

2921 Peter Garnett, Cleckheaton—Toothed wire rollers

2922 J. Paley and T. Rawsthorne, Preston—Mules for spinning
2923 Francis Milns. Poole— Cooling of wort
2924 Strother Price, Highbury—Lifting window sashes
29?6 Germain Prioleau, France— Releasing horses from carriages
2920 J. S. Gisborne, Liverpool— Signals
,2927 Francois Pfanhausen, Middlesex— Tanning
2928 Adolph Oberdoerffer, Middlesex—Butt-pieces for segarhoHera
2929 Peter Ha™ie and Peter Gledhill, Newcastle-on-Tyne—Getting coal
2930 George Biunton, Sheffield—Smoothing and polishing

2ith November, 1864.
2931 Echlin Molyneux, Enniskerry—Travelling railways
2932 John Kissack, Liverpool—Warming and ventilating
2933 J. Eastwood and W. Wadsworth, Manchester—Finishing cotton pieces
2934 Frederick Sang, Middlesex—Ventilating cupola chandelier
2935 Robert Wheble, Middlesex—Communicating on railway trains

2936 Thomas Perkins, Herts—Washing coprolites

2937 John White, Finchley—Motive power
2938 Wedderspoon Keiller, Glasgow—Marmalade
2939 Ward Ryder, Middlesex—Burning parafin in lamps
2940 Louis Valant, Paris—Feeding steam boilers

2941 P. E. Gaiffe and E. Zglinieki, Paris—Electro-graphiquo
2942 Edward Cottam, Battersea—Hydraulic presses

2943 R. A. Brooman, Fleet Street—Lighting cigars,—A com.
2944 William Clark, Chancery Lane—Ornamentation of feathers*—A com.
2946 Charles Henry Cronipton-Roberts, Middlesex—Drying oils

25th November, 1864.

294G William Ward, London—Table covers
2947 R- W. Sievier, Middlesex—Guns
2948 Louis Leisler, Glasgow—Bromine and b omldes
2949 John Grundy, Tyl'lesley—Heating rooms or buildings
2950 Thomas Knowles, Manchester— Points for railways
2951 Charles Reeves, Birmingham—Breech-loading fire-arms
2952 T. B. Laws, St George's-in-tbe-East—Pipes for smoking
2963 Leandro Crozat, Chancery Lane—Photographic processes
2954 A. V. Newton, Chancery Lane—Hasp locks.—A com.

20th November, 1864.

2955 C. Hartley, Snlford, and Thomas Hall, Manchester—Looms for weaving
2956 John Evans, Birmingham—Bells

2957 M. F. Heinzmann, Bradford—Eyeletting
2958 John Rowley, Leeds—Separating the fibres of wool
2959 L. A. W. Lund, St. Martins—Studs

28th November, 1864.

2960 Thomas Greenhalgh, Manchester—Steam engines and rotary pumps
2961 George Nowsum, Leeds—Hauling
2962 W. E. Carret, John Warrington, and John Sturgeon, Yorkshire—Cutting coal
2963 J. R. Crompton, Elton—Paper
2904 John Smith, Manchester—Linen for packing
2965 Lodi Montaigue, France—Turbine for drying sugar
29G6 J. H. Johnson, Lincoln's Inn Fields—Stopping bottles.—A com.
2967 S. S. Maurice, London— Collars.—A com.

29(A November, 1S64.
2963 W. Jackson, and J. & W. Glaholm, Durham—Hydro-boer pumps
2969 M. A. F. Mennons, Westminster and Paris—Hot blast furnaces.—A com.
2970 Robert Maynard, Cambridgo—Cutting and grinding agricultural produce
2971 Alice Isabel Lucan Gordon, Hyde Park—Huts
2972 Q. Axton and J. Leach, Middlesex— Making bricks
2973 C. J. Falkman, Middlesex—Distilling and purifying spirituous liquors
2974 Vincent Gache, France—Paving
2975 Georgo Davies, Glasgow—Sweeping roads or ways.—A com.
2976 Arthur Wheatley, Middlesex—Heat for generating steam in steam br>ilcr3

2977 Joseph Duris de Boulimhert, France—Cigars
2978 Juste Pinaud, France—Indicating amount of carriage fares

2979 A. V. Newton, Chancery Lane—Pressing and bailing goods—A com.
2980 A. E. Dobbs, Oxford—Taking deep sea soundings

30fA November. 1804.

29S1 R. F. Dale, London—Measuring oils

2982 K. W. Otway, Reading—Cleaning cotton
2983 W. J. Mathews, Birmingham—Breech-loading fire-arms
2984 Michael Henry, London—Stopping escapes of gas.—A com'.

2985 Henry Caunter, Stornoway—Preserving ships' bottoms
2986 John Banger, Middlesex—Potting the roes of fish

2987 F, B. Dcering, Bayswater—Levels
2988 Eyre Massey Shaw, London—Feeding steam boilers
2989 Abraham Hawkes, Dover—Motive power
2990 James Wheeler, Middlesex—Gloves
2991 R, L. Hattorsley and James Hill, Yorkshire—Looms for weaving
2992 James Mcintosh, Dundee—Drawing rollers

1st December, 1S04.
2993 John Sopor, Middlesex—Raising and lowering weights
2994 F. A. Wilson, London—Military practice of war
2995 Thomas Harris.Calne—Curing and preserving perishable articles.—A com.
2990 Jacob Taylor, Oldham— Propellers for ships
2997 Julius Sax, Middlesex—Electric fire buttons
2;i9S Christopher Binks, Paris—Separating sulphur from coal and coko
2999 Joseph Neat, Southampton—Hair-brush
3000 F. C. Rein, Middlesex—Rendering sound inaudible
3001 Thomas Wilson, Birmingham—Breech-loading fire-arms

3002 C. Smith, Brinscombe, and W. Fletcher, Bath—Casks
3003 M. J. Roberts, Brecknock—Reducing friction

2nd December, 1864.

3004 S. P. Kittlo, Brooklyn, New York—Folding spring mattresses
3005 Thomas Wood Gray, Limehouse—Pumps
3006 William Clark, Chancery Lane—Actuating railway brakes —A com.
3007 G. Wailes, Stroud, and B. Cooper, Frome—Carding engines
300S William Pollock, Glasgow— Textile fabrics
3009 E. A. Cowper, Middlesex— Separating cotton fibre from the seed

3rd December, 1864.
8010 Edward Bevan, Birkenhead, and Abel Fleming, Liverpool—Fastening corks

3011 John France, Middlesex—Steam engines
3012 J. K. Crawford, Glasgow—Producing ornamental fabrics
3013 R. A. Brooman, Fleet Street—Heating and cooking by gas.—X com.
3014 R. A. Brooman, Fleet Street—Combs.—A com.
3015 C. W. Lancaster, Middlesex—Fuses
3016 J. W. Proffitt, Lincoln's Inn Fields-Signals
3017 J. G. Ulrich, Middlesex—Storing gunpowder
3018 C. W. Siemens, Middlesex—Gases for heating purposes

5th December, 1864.
3019 George Haseltine, Chancery Lane—Infant tender.—A com.
3020 John Gano Winter, Chester—Producing oil from coals
3021 Henry Wilson, Durham—Pumps
3022 Richard Tyo, Birmingham—Gas lamps
3023 Samuel Young, Manchester— Motive power
3024 R. Shaw, Lancaster—Locking and unlocking the doors of railway carriages
3025 James Goodier and Thomas Lee, Chester—Mills for grinding grain
3026 William Clark, Chancery Lane—Fire-arms.—A com.
3027 John Yearsley and Edward Timbrell, Middlesex—Cleaning rico
3028 W. E. Newton, Chancery Lane—Hand stamps.—A com
3J29 W. E. Newton, Chancery Lane—Operating guns in fortifications.—A com.

0th December, 1864
3030 Thomas Atkins, London—Indicating the supply of gas
3031 Henry Lamplugh, Driffield—Trucks
3('32 Alexandre Blampoil, France—Smoke consuming apparatus
3033 W. E. Gedgo, Wellington Street—Clockwork—A com.
3034 W. E. Gedge, Wellington Street—Belt for female use.—A com.
3035 W. T. Watts, Birmingham—Condensing products volatilized in furnaces
3036 George Dixon, London—Upholsterer's trimmings
3037 John Stephenson, Maiylcbone—Umbrellas
3038 Thomas Archer, Gateshead-on-Tyne—Crushing or breaking stone
3039 John Keeling, AHershot—Regulating the supply of gas
3040 A. H. Robinson, Dublin—Combined stretcher, for U3e in carriages
304 L William Clarke, Chancery Lane—Boots and shoes.—A com
3042 G. T. Bousfield, Bixton—Illuminating gas.—A com.
3013 W. J. Burgess, Brentwood—Mowing machines
3044 M. P. Watt Boulton, Oxfordshire—Motive power
3045 E. T. Hughes, Chancery Lane- Treating aniline colours for dyeing.—A com.
3046 Richard Richardson, Loudham—Felt
3047 W. E. Newton, Chancery Lane—Blowing bubbles from soapsuds.—A com.
3018 C. A. Martins, Harrington—Photography.—A com.

7th December, 1864.
3049 A. D. Hall, Glasgow—Coating bottoms of ships
3050 Albert Surflen, Bedford Square—Washing and scrubbing compound
3051 Alfred Albert, Paris— Stamping apparatus
3052 William Husband, Cornwall, and Joseph Quick, Jun., Southwark—Steam

boilers

3053 M. J. Roberts, Pendarren—Spinning and doubling cotton
3054 Andrew Smith, Mauchline—Decorating japanned ware

8th December, 1864.

3055 J. Livesey and J. Edwards, London—Permanent way of railways
3056 Henry Wilson, Stocktonupon-Tees—Injecting tallow into steam hoilers

3057 Charles Oliver, Old Boswell Court—Sounding bells on lighthouses
305S John Norton, Bray—Bows
3059 Edward Myers, Westminster—Wet gas meters
3060 Charles Crockford, Holywell—Traction on railways
3061 A. V. Newton, Chancery Lane—Cutting soap —A com.
3062 R. A. Brooman, Fleet Street—Cooling and freezing.—A com.
3063 Ebenezer Partridge, Smethwick—Carriage axles

9th December, 1864.

30C4 J. H. Johnson, Lincoln's Inn Fields—Starting railway carriages.—A com.
3065 William Tongue, Wakefield—Combing fibrous materials
3068 T. H. Roberts, Plymouth—Stopping carriages

10th December, 1864.

3067 John Holly, Blackwall—Disengaging railway carriage doors
3068 Sidney Truss, Chester—Rails for railways
3069 A. J. Sedley, Middlesex— Construction of bridges
3070 Lazarus Morgenthau, Basinghall Street—Cigars
3071 John Vaughan, Yorkshire—Heating blast furnaces

12*fe December, 1864.
3072 George Rooper, Lincoln's Inn Fields—Saws.—A com.
3073 John Ramsbottom, Crewe—Steel and iron
3074 Thomas Wood, Liverpool—Signalling on railway trains
3075 Edward Brooke, Huddorsfield—Glass house pots
3076 R. A. Brooman, Fleet Street—Ornamenting fabrics.—A com.
3077 Alexander Moncrieff, Edinburgh—Mounting ordnance
3078 Robert Mathers, Leeds— Sawing machinery
3079 A. Baker, New Cross—Ascertaining the depth of water and the speed of ships

DESIGNS FOR ARTICLES OF UTILITY.

Registered from 2lst Nov., 1864, to 30th Nov., 1864.

Nov. 21, 4673 S. Maw and Son, Aldersgate Street—Artificial teat
" 24, 4674 Marsden Brothers, Liverpool—Improved side light
" 30, 4675 William Nokes, Birmingham—Button

NOTICE TO CORRESPONDENTS.

Enquires.— 1st. You can obtain magnesium water through any philosophical

instrument maker.
2nd. The following practical rule will no doubt answer yoor purpose as to the

dimensions of Cast Iron Cranks.—
Diam. of shaft-boss = diam of shaft x 1.79.

Diam. of metal round crank-pin = diam. of pin x 2.8.

Length of boss = diam of shaft.

Thickness of web = length of boss x .4,
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THE INDUSTRIAL EXPOSITIONS NOW OPEN AT PARIS.

Both the Expositions for some time open at Paris, that, namely, usually

denominated the Permanent Exposition, in the Exhibition Building;, in

the Champs Elysees ; and that under private guidance, visible at the

ancient Hotel Lafitte, Rue Lafltte, Boulevard Italiens—may at present

be viewed as mainly expositions of the fine arts applied to industrial

purposes.

In this aspect, both Expositions contain many objects of enchanting

beauty, and of the highest interest to the manufacturer. Foremost

amongst the decorative objects undoubtedly stand the porcelains,

enamels, and painted or wrought glass. Much as English manufac-

turers of porcelain have advanced in the decorative part of the manu-

facture within the last twenty -five years, and admirable as are many of

the productions of our first-class British porcelain makers, the potters'

art is still with us immensely behind its high position in France.

At the present hour, as at the time of the Exhibition of 1862, nothing

in Europe, or the world, can, in our judgment, match the elegance and

beauty of the highest products of the French china oven. The ma-

terial, chemically or petrologically considered, is no more than equal to

our own
;
perhaps it is even not unfrequently in some respects inferior

—less dense and uniform, and rather more fragile. This we have our-

selves heard the best-informed and most truly scientific French porce-

lain makers admit ; and it was to the improvement of the quality of

material that the French Government Reporters on the Exhibition of

1862 mainly directed the attention of their countrymen, wisely adding,

that if the French manufacturer permitted the Englishman to get greatly

ahead of him in quality of material, the admitted superiority in point of

taste of the former, would not long serve to continue to him his prece-

dence in the markets of the world; for that taste, like everything else,

can be purchased, and that French manufacturers might in the end be

beaten in the mercantile race by the educated eyes and hands of French

workmen.

So far, at least, this has not been verified, however. Still, as in 1862,

in ail-that relates to form, to colour, to adaptation of each to the other,

and of adaptation of decoration, as to style drawing and colour, to form

and purpose, the French are not merely our rivals, but our absolute

masters.

Indeed, so high has finish and decoration reached with them,

that porcelain has actualhy, in one or two directions, invaded the shop

of the jeweller, and objects of Bijouterie may now be seen in the Palais

Royal, and elsewhere, in Paris, for the personal decoration of women,

produced in porcelain, of the highest elegance and beauty. "We lately

saw some brooches thus formed, in imitation of small tropical marine

shells, with a nacreous lustre so perfect that it was at the first glance

impossible to decide that they were not natural " gems of the ocean."

Some of these had in the interior a drop apparently of clear water, ad-

herent to the surface, and ready to fall. These were in glass, and were

marvellous in exactness of curved contour, in pellucidity, and in artistic

application and firm union with the shell. Glass, too, as well as porce-

lain, has begun at Paris to assume a prominent position in the glittering

window of the Bijoutiere, in forms widely different from those coloured

gems and pastes for which Paris has long been unrivalled.

A very few years since, as many of our readers will remember, one or

two of the highest class of gem engravers and cameo cutters of France

and Germany introduced, for objects of personal decoration, such as

brooches, the charming heads, in high relief, from antique models,

engraved or cut in amethy3t or topaz, which were shown by some ex-

hibitors in 1862, and, until rather recently, were to be found in some of

the best class of goldsmiths' and jewellers' shops in London. The pro-

duction of these beautiful but expensive objects of art, appears to have

nearly ceased, probably because few persons could be found apprecia-

tive enough of the beauty of the object to expend upon its purchase the

large sum indispensable to reward the amount of time and labour of the

artist and the high skill needful for the production.

In glass (or, as the shop-keepers euphuistically call it, composition),

No. 203.—Vol. XVII.

not an imitation, but a modification of this sort of decorative object has

been recently produced in France. Brooches, of dark tints of translucid

glass, in flat or umbo formed plates, set in rims of oxidised silver, or

other materials, carry upon the foremost surface heads from antique or

other models, in high relief, which are formed of opaque, or but slightly

translucid glass, which has been pressed into a mould while in the plas-

tic and hot state.

The surface of the head in relief, is left dull or slightly rough. The
forms are often very good, the outlines and features are brought up

with a sharpness and perfection that shows an enormous pressure must

be employed in forcing the plastic glass home into the mould, and the

models or forms chosen are generally in excellent taste. The effect of

the whole is extremely pleasing, and these products of the glass-house

and glass-grinder are, as may be imagined, sold at a surprisingly low

price.

A fragility, that demands caution on the part of the wearer, appears

to be the only drawback to this ingenious production. It is a condition

of insecurity, however, that must always prevent the application of the

gem cutter's tools to the surfaces previously roughly formed by pressure

of the glass in its plastic state, and but for which a still higher degree

of perfection of form, and sharpness of detail, might be given to these

objects in relief.

The heads in relief are cemented on to the surface of the plate of glass

which forms the field of the brooch. They appear to hold tenaciously.

The nature of the cement has not been revealed. It is probably, how-

ever, some combination of mastic, isinglass, and gutta-percha or india-

rubber. These brooches, however, have caused us rather to digress.

The highest objects of art in porcelain are exhibited at the Champs
Elysees by M. Ulysse, Conservateur du Musee, a Blois, whose produc-

tions are known as those of De la Croix des Pelerins, depots of which

exist at Tours, Orleans, and Paris, the latter, 20 Boulevart Malesherbes

—by Masson freres, successors of their father in the manufactory estab-

lished in 1742 by M. Ollivier, whose depot is at 41 Rue de la Rocquette,

Paris—and by Antoine Jean, 32 Rue D'Assas, Paris, who has also, we
believe, a depot in London.

Amongst the enamels, and enamelled porcelains, Devers, of 44

Avenue de la Sante, pres de la Rue Neuve d'Orleans, 14 Arrondisse-

ment, Paris, has produced some of the most remarkable objects exhibited.

Soma of the reproductions of ancient enamel paintings on metal are

very wonderful in their Chinese fidelity, though we can scarcely deem

them justly objects of good taste now, or deserving of much cultivation.

The ware commonly known as that of Bernard Palissy, is imitated

with surprising success also by M. Barbazet, of 17 Place du Trone,

Paris. There are manufacturers of this sort of china also, we believe,

at Tours, and at Toulouse. With all our admiration of Palissy as an

artist and a man, we cannot but think that this particular sort of ware

with its life-like toads and snakes, fish and scorpions, &c, was and is

but a barbarism, and that educated taste in art should now let it drop

into its only just position—that of an historic record of one phase of the

career of skill of the potters' craft.

Painting on glass is exhibited, in some excellent examples, by M. L.

Victor Gesta, aided, so far as design goes, by M. Joseph Felon, of IS

Rue de Rennes, Paris. We see here, as well as in another remarkable

case, to which we are about to refer, with what remarkable method the

French manufacturer, in all directions of mere craft or trade, takes the

previous assistance, in a clear and orderly mode, of the educated artist, who

transfuses his good taste and knowledge into the work which the former

makes concrete, and perfect mechanically. Here the burner-in skilfully of

well-prepared glass-colour, is one part only of the complex mental ap-

paratus, of which the artist and draughtsman—who is also by technical

knowledge a glass painter—forms the other part. The result of the com-

bination is a perfection neither could attain alone. It seems to us that

it is partly from the general absence amongst us of such combinations

that our art manufacture products remain generally of so mediocre a

class.

In another widely different department of life, this same wise and
2s
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orderly combination of art, in the hand of one, with application in

that of another, is shown here exhibited. A great number of water-

coloured sketches are shown of costumes devised for the new pieces of

the chief Parisian theatres, by persons of a class of antiquarians and

artists who have devoted themselves entirely to this singular, but

obviously valuable walk of art. The result of this combination is, that

at the great theatres of Paris the educated eye is delighted at once

with the historical truth and exactness of the costume of every one upon

the stage, and delighted with the charming forms and colours which

are observed in these.

One seldom or never sees that frightful bizarrerie of colour and form,

that terrible unsuitability of costume to height or bulk of person of the

actor, that ludicrous crossing and boggle of all epochs and countries,

which we so often find upon the stage of our London theatres.

This may seem to many a very trivial and unimportant matter—one

scarce worthy of a serious application of educated or higher art. We
believe the very contrary to be the fact, and that if the stage is one of

the great means by which the manners and thoughts of every people

have been formed, or, at the least, greatly influenced, then should this

education be correct in its details, and at all times should convey

through the eye true lessons of art and of history.

There is another reproduction of ancient arts shown here, to which

we can award a less hesitating praise than to the Palissy ware. It is

the reproduction of the ancient Cordovan embossed leather, in a

new material, by M. Eugene Armengaud, of 50 Rue Neuve des Petits

Champs, Paris. This, which he calls " Carton Cuir Repousee," is an

almost precise fac simile to the eye of the fine old Cordovan leather

hangings, with all the old forms of ornamentation of their epoch repro-

duced, and, in some respects, improved upon.

Of Bronzes there are innumerable examples, many full of grace,

vigour, and beauty of character, but we cannot afford space to go into

any detail of this legion of objects.

At the Hotel Lafitte Exposition there are very many articles of dress,

and decorative portions of dress exhibited ; and here, in men's clothes,

the higher artistic taste of the Parisian tailor, as compared with the

London tradesman, is evident. Take as an example the winter cloak,

in dark violet blue broadcloth, with black sheep-skin collar, &c, shown

by M. Varlet, of 23 Rue H. Lazare—a quiet geutlemanly comfortable

and yet, highly artistic and becoming garment. We do not deny that

in dress the artistic in Paris runs perhaps often into the outre.

While the great mass of both Expositions at present is devoted to ap-

plications of beaux arts, neither exhibition is devoid of some industrial

inventions or machines of a widely different sort, quite worthy of obser-

vation and notice. These we must reserve for a future notice.—Ed.

SOME NOTICES OF RECENT FOREIGN ENGINEERING:
STRUCTURES AND MACHINES, &c.

At the commencement of another year, we cannot perhaps offer to our
readers a more agreeable and useful paper, than one which shall embrace
some notices of the achievements of Continental Engineering and
applied Science and Art, of a character more or less recent, accompanied
by a few occasional remarks suggested by these.

We shall confine ourselves (in the present number at least) to matters
personally examined by ourselves in a recent journey, extending over a
large area of France, and the Kingdom of Italy, including Sicily.

To the eye of the English engineer, if sufficiently cultured in art to

be able to appreciate the difference between the beautiful aud the ugly,

(a power of discernment much rarer than is commonly imagined, and
especially so amongst English engineers,) nothing is more impressive,

as regards the great monuments of French Structural Engineering, than
the good taste and majesty which these almost always display, and the
union very often of these attributes with a structural knowledge and
ingenuity, directed towards a wise combination of perfect efficiency for

the end in view, and of an extreme economy in the attainment.
Upon the Continent generally, but particularly in France, great

public engineering structures have ever been regarded as national
monuments

;
records at once of the science and craftsman knowledge of

their epoch, and abiding lessons aud models of united skill and good taste.

From the early days of French engineering, long before those of

Pcrronet, Belidor, Mansard, Philibert de 1'Orme, and the rest of the

crowd of worthies of the last two hundred years, this was so, as we see

it evidenced in the glorious old chateaux, that now make picturesque

the landscape in so many parts of France, over which they once
domineered in power as in skill. And we may remark, in passing, that

the restoration of those grand old medieval monuments, now proceed-

ing, by command of the Emperor, under the skilful control of M. Viollet

le Due, and other great architects, almost over the whole of France,

presents another example of his wisdom and good taste, and keen
discernment of the relatious between the past and present, in the

civilization and art progress of the nation for which he has already

done so much. But in France, until after the spasm of the great

Revolution was past, engineering and architectural public works were
monuments designed and executed regardless of expense ; the false

tinsel glitter of a result intended to exalt what was supposed to be the
fame of a " grande monarque," (and a design often superbly out of pro-

portion to the object,) and oulj' showing the skill but not the wisdom or

prudence ol the designer, characterised but too many of these. Thus,
for example, at the Bridge of Neuilly, thousands of pounds were wasted
in order that, on the occasion of the " decentrement," the whole of the

complicated mass of timber and carpentry of the centering of all the

arches should fall, as if by the wand of an enchanter, into the Seine, at

a signal from the King of France. Thus it was that Belidor wasted
prodigally, in the construction of complicated forms of arching in his

canal and other bridges, for no other reason, in some well-known
examples, than that it should be said no kingdom but that cf the King
of France possessed such monuments.

In Italy, not only under the rule of the Spaniards, hut down to the

latest period at which the now expelled Bourbons preserved any energy
or capacity for promoting public works, the same sort of regime was in

vogue. Southern Italy, wherever it possesses a road, is strewn with
such monuments of tyrannical vanity and folly on the part of the

ruler, and of abaisement and misuse of knowledge on the part of the

engineer ; labour, material, time, thought, all were of no account, so

that a something, answering an end more or less apparently useful

—

sometimes absolutely useless—but which should astonish and confound
with a sense of overpowering greatness the ignorant aud ill judging
eye, were attained.

In France, at least, this has all beeu changed. It is now well

recognised that the glory, of the engineer's work is first its fitness, but
that fitness never can be complete or perfect in any work wherein
beauty is disregarded or misconceived. In France, no engineer, were
any French engineer to be found capable of such, would be permitted to

straddle over the great river of the Capital, or its greatest thorough-

fares, such deformities as within the last two or three years have
debased the character of our engineering iu the eyes of the world, and
made our own capital more offensive to educated skill and taste than it

was even in the tasteless days of George the Third.

A noble example of the opposite, of the true combination of skill in

structure, economy of labour and material, aud beauty aud grandeur of

character, is afforded by the new roof, just completed, for the departure

side of the terminus of the Chemin de fer du Nord, at Paris.

The roof, which is covered to a large extent with glass, is of great

altitude and vast span. It is a simple A or shed roof of a more than
usually flat pitch, and supported upon four rows of cast iron columns.
These, richly but subduedly ornamented at the large polygonal moulded
bases, shoot up to a height that at once conveys the notion of grandeur,

aud after a few ring enrichments upon the shafts, all of which are con-

nected with structural intents, branch out at top into graceful perforated

cantilevers or brackets, which receive at once the principals and purlins

of the roof. The latter are all parallel sided, top and bottom, lattice

structure being the prevailing type. A more detailed description would
be useless, unassisted by detailed engravings of the structure. The
roof was only commenced about August last, and in September a large

part of the skeleton was in place, and at present it is, we believe, fully

complete. It forms but one half of the roofing that will ultimately here
be constructed, and which, when extended over the entire space, will

probably be the finest roof in Europe. The gable screens, of iron

framing and vertical glass, are masterly productions in design and in

execution
To the eye of a practical iron founder, the beauty with which the

sharp and fine detail of enrichment is cast, in one piece with and upon
the surface column and other castings of the heaviest class, is very
remarkable. We much doubt that any foundry in Great Britain could

all at once, if called upon, produce heavy castings, enriched in the same
exquisite style of moulding, as those of this roof. Similar examples of

perfection of moulding are seen in the iron sheds of the still new mar-
kets of the Place des Innocents at Paris

; and if we may travel for a
moment out of France, may be observed, as products of the moulder's
highest art, in many of the castings of the New Museum at Berlin.

The rapidity of execution which we have noticed in respect to this

roof of the Chemin de fer du Nord, is equally apparent in most of the

other great works in progress now in Paris, and in almost every other
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great city of France, for in nearly every great city " demolitions " and
'•restorations" are the order of the day. Thus, for example, early in

September last the demolition of the wing of the Tuilleries Palace, next
the river and the Place de la Concorde was but just commenced, with
a view to clear away that in some respects objectionable architectural

facade that stretched between the garden angle of the Palace and the
Bureau des Ecuries, and already, ere the close of the year, a large

portion of the new facade was completed. To those who are old enough
to remember the methods and the rate of progress of structural works
in France less than thirty years ago, this celerity of execution is au
indication of progress the most remarkable.

In 1S29, in the days that preceded the expulsion of Charles the
Tenth, we believe there was not a piie engine in France that was not of

a design as old as Belidor's time. In Paris, for foundations, the old

''Kinging Eugine" with thirty or forty men pulling at the ends of a
mighty ''cat o-nine tails" of ropes, was the only pile driver in use;
and when, under Louis Philippe, the fortifications of Paris were first

commenced, the earthwork of the ramparts and ditches was actually

done for some time (and until the late 'William Mackenzie, contractor
for -the Havre and Rouen Railway, showed them better methods,) by
the old plan of the basket carried upon the head by droves of men,
women, and children ; by the method, in fact, that is still in use in

India, and which no doubt originally migrated thence with early

European settlers. At the present day, the plant and tackle of the
contractor or builder are generally fully up to British models, and in a
few instances present examples of machines or tools devised with a skill

superior to our own. Thus, for example, we remarked at Marseilles, in

use for the erection of the noble piles of buildings that are rapidly being
reared to form the grand Rue de l'Empereur, a form of Derrick crane,

which in many respects was quite new to us, and the rapidity of action,

and safety of which, with a facility ofmovement, like that of the elephant's
trunk, we admired. The jib of heavy„mast timber and of great length
was pivotted by a simple joint, that might be called universal, at a point
about one-third of its total length from the lower extremity,- and nearly
balanced about this point. The masts were also of mast timber,

mounted in iron sockets, upon a horizontally-rotating traverse ring.

which also carried all the gear, with the steam engine and boiler for
;

%, for raising or depressing the jib, and for rotating it horizontally

—the whole being placed upon a truck, moving upon a line of rails

parallel with the face of the building. The highest point of the jib

from the ground was probably fully one hundred feet, and we saw it

take dressed blocks of stone of from a ton to a ton and half weight out

of carts, hoist them steadily at a very rapid rate, and then by a signal from
a man above, move and manipulate the cornice blocks, aud deposit them
on their bed with remarkable exactness and rapidity. The machine,
though of great dimensions, showed the utmost simplicity, and sound
thought in its design. In the demolitions at Marseilles, to replace

which with new streets this Derrick was employed, many examples of

ready modes of moving and getting rid of dcblais were observed by us
upon a visit prior to last year; and amongst clever contractors' tools

must not be forgotten those employed for forming, moving, and deposit-

ing or setting in ashlar the great blocks of bcton used for the magnificent
new docks and piers of the new harbour works of Marseilles. To these
docks and their fine ranges of warehouses, now occupied and at work,
as well as to the water works of the City (some remarks upon which,
by M. Grimeau de Canx, we in a late part of the P. M. J. observed
upm,) we hope to devote separate notices ere long.

One of the most remarkable works of bridge engineering lately

executed in France, is the new Railway Viaduct of the Chemin de fer

midi de France, across the Garonne at Bordeaux. There are two bridges
across the great river at Bordeaux ; the one of stone and brick for

common road tTaffij—a structure of several years' standing, constructed
by the engineers of the Ponts et Chaussees—aud rather belonging
(though of a later epoch) to the class of monuments we have condemned
than to those worthy of praise. It is heavy, with thick, lumpy piers,

and very moderate spans of arch, and not free from several points, in

point of design either useless or objectionable structurably, hut withal,

a ponderous, imposing and permanent public work, and sufficient to its

work as regards both water and traffic, though the sufficiency to the latter

has been greatly and needlessly' curtailed for the sake of effect in eleva-
tion to the eye. The other is the Railway Viaduct Bridge, a wrought-
iron superstructure, sustained by cast iron cylindrical piers, filled in with
masonry, and surmounted with very well-proportioned capitals, octa-

gonal on top, and joining into the shafts below by very elegant penden-
tives. The superstructure consists of two deep trellis girders, having a
good deal of resemblance in general design to those of the Charing
Cross Bridge. London, but much more simply, and, to our judgment,
ably combined as to details. All the vertical and diagonal ribs are
riveted together, and riveted to the top and bottom booms. The
section of the latter is n form ; that of all the former H in form. The
two land spans are each about 60 metres ope, and the water spans are
all about 75 meires ope, and the depth of the girders about six

metres. The whole length of the superstructure is continuous, with

filled in stiffening plates only over the piers, which are not carried up
through the tiellis girders into any entasis; the effect of this is very fine
indeed. The girders carry a double line of way, upon oak flooring and
sleepers, supported by cross girders at about 2 metres apart. Similar
spaced girders, with intermediate diagonals, stiffen and connect the top
booms. At one side (the down stream one) a foot bridge runs parallel,
to, and is supported on cantilevers, outside the trellis girder. It is

approached by flights of iron stairs, with oak treads at either extremity.
The land approaches of the line to the viaduct are carried over longitu-
dinal girders, resting at spans of about 10 metres, upon ranges of wrought
iron columns, each formed of two Barlow rails, riveted together at the
edges, so as to make a hollow tube, with au intermediate rolled plate of
5-16 thick between. By means of these plates projected into gussets, the
columns (six in each range) are connected stiffly with the six girders
above, and all lateral rocking prevented. At the lower end each column
is fitted into a very beautifully proportioned cast iron base socket. All
six sockets of each range are connected together, and set on blocks of
stone, of the fine Tertiary Limestone, with which that part of France
abounds.
The Viaduct was opened for traffic the beginning of last year, and

was only two years (we are informed) in progress of execution. This,
considering the depth of the river Garonne, aud the force of its current,
especially when the waters are high, was rapid execution.
We are not aware that any account has yet been published of this

remarkable structure. We hope at a future period to give the particu-
lars of its design, and to describe it more exactly than it is possible to
do intelligibly without illustrations.

(To be continued.)

FACTS AND FALLACIES AS TO TUBULAR BOILERS.

Steam boilers—crude, ugly, inefficient, wasteful, and unmanageable as
they so generally prove—are yet amongst the most important material
things to which an Englishman's mind can be directed ; for, upon these
big kettles, as the Germans literally call them, has depended a good deal
of the national prominence of position and power we hold in the world,
and a far larger proportion of British greatness must, year after year,
be found dependent upon these unwieldy utensils.

Any competent man who will say a word of new truth on such a
subject, should be accepted on all sides with the gratitude that becomes
a benefactor, large or small; but if the subject be thus important, in
the like proportion is the man who rushes in and, by ill-considered

assertion or misinterpreted experiment, "darkens counsel by words
without knowledge," deserving of deprecation.

Especially is this so when such communications come from one,
whom the half-educated, who constitute the mass, in some way
accept as an authority, whether justly or unjustly we will not now
enquire.

. These remarks have been suggested to us by the perusal of a pam-
phlet (a work, probably, we ought politely to call it) by Mr Charles
Wye Williams, published by Spon, London, " On the Steam Generating
power of Marine and Locomotive Boilers."

The production consists but of 25 quarto pages, and although we
nowhere gather such to have been the fact, was probably originally a
paper read before some provincial society; yet within an equal number
of pages we think it would be difficult to compress a greater amount of

ignorance of physics, and misinterpretation of experimental facts.

And yet the subject is one of the simplest character, and one upon
which not only have all capable mechanical engineers long pos-

sessed well defined ideas and clearly settled conclusions, which they
act upon every day of their lives, but which are day by day proved to

be true, by the" tests of actual practice.

Were it not that Mr Williams has acquired a sort of quasi-scientific

reputation as a great Prophet of Smoke, we should not have thought
it worth while tp notice this last product of his very ready pen at all,

content to let it of its own weight, drop into that oblivious place where
all error finds itself at last.

We recollected, however, that when a former, and, ifwe mistake not, the

ante-penultimate production of Mr Williams' pen, his "Heat in its Rela-

tion to Water and Steam," in 1862, made its appearance, there were a
good many, who might have been expected capable of appraising it at

its just value, but who were for a time at least staggered aud uncertain

as to one or all of the many astonishing misconceptions of physics

with which that work abounds, and who really seemed to think

that perhaps a prophet was risen up amongst us so profound that his

utterances were as yet not understood fully of the uninitiated. In fact,

there is a certain sort of philosophy that has a positive tendency to

muddle other men's brains.

This present brochure of Mr Charles Wye AVilliams is precisely of

that sort and quality, and hence it is not amiss to analyse and poiut out



284 THE PRACTICAL MECHANIC'S JOURNAL. February I, 1865

briefly its leading mistakes. The first chapter, "On the assumed value

of tube surface," begins thus^" It will doubtless hereafter be a matter

of special wonder, when the construction of boilers shall have been per-

fected, to find that for thirty-four years, since Stephenson's Rochet won
the prize for the locomotive, we have been following an ignis fatuus—
the so called heating surface of tubes

;
and that so far from that surface

being the measure of the heat-transmitting and evaporative power, it

may in fact be altogether omitted in our calculations, and for the mea-

sure of that power we shall have to look to a different part of the boiler

—a portion hitherto absolutely unnoticed and unappreciated by en-

gineers. The experiments and proofs hereafter detailed fully establish

this fact beyond question."

So far the statement is that the tubes of tubular boilers (locomotive

or marin< ) are, as a means of conveying the heat of the products of the

burnt fuel to the water, absolutely valueless.

The next paragraph surpasses our comprehension, as to any distinct

idea it conveys.

"Of the tube internal surface, as regards its heat-transmitting and

steam generating property, we may, as wilf hereafter be shown, on the

authority of the late Mr Dewrance and Mr Hick of Bolton, estimate its

efficiency in comparison with that of the furnace or firebox plates at

but one-tenth of the gross nominal surface it presents, where the tubes

are not more than six feet long. My own numerous experiments and

observations fully bear out this statement." "Again, when the tubes

are ten feet long and upwards, we will not err much if, with the excep-

tion of the first twelve inches, we leave them altogether out of our cal-

culation, and regard them as mere conduits for conveying the heated

products of combustion to the chimney."

So then, with tubes of six feet long, ten super, feet of tube is equal to

one of fire box ; but tubes of any greater length, however great their

total surface, we may consider as worth nothing, except the first foot of

their length, and leave all the rest out of calculation altogether!

So far for the ignis fatuus that engineers have been foolishly relying

upon for thirty-four years as having something to do with the steam

raised in locomotives, &c.—such is their sin of commission, according

to Mr Williams. Let us now come to their sin of omission—" the por-

tion of the boiler which has been absolutely unnoticed and unappreci-

ated by engineers."

Here we have it. " Against the insufficiency of the tubes, as heat

transmitters and steam generators, we have the hitherto neglected sur-

face of the face plate, presenting a face to the direct action of the hot

current of the furnace. Assuming the orifices of the tubes occupy one-

fourth of the gross area of the face plate, the practical heat-transmitting

portion will be the remaining three-fourths."

"Hitherto the face plate has been regarded as a mere mechanicnl

contrivance by which the tubes were held in their places, for preserving

i

certain distances between them to enable the water to surround them.
" Strange to say, no idea whatever appears to have been entertained

that the face plates had any heat-transmitting or steam generative pro-

perty of their own."
To many of our readers the term face plate.vi\\\ be new and without

a distinct meaning. We may therefore here say, that the author's face

plate means that side of the fire box of a boiler on the locomotive con-

struction through which one end of the tubes passes.

In Mr Williams' strict sense it is only that portion of the plate form-

ing this side of the interior of the fire box which is not cut out by the

perforations for the ends of the tubes. It is, therefore, the unperforated

surface of the tube plate of the fire box. We may therefore at once dis-

pose of the sin of omission charged against locomotive and other

engineers by declaring it simply a mare's nest.

It is not a fact that any part of the interior surface of fire box in loco-

motive boilers has been unnoticed and unappreciated by engineers.

We could point to scores of examples, were it necessary so to support

the universal cognizance of all those engaged in proportioning such

boilers, proving that all parts of the interior of the fire box, every square

inch of its surface, is and always has been habituall}' taken into calcula-

tion and its effect allowed for; and hence this tube plate, or face plate,

as Mr Williams is pleased to call it, as a matter of course, included.

Although he does not say so in words, Mr Williams is obviously of

opinion that this face plate does nearly all the work of the whole fire

box ; or, to be strict, so as to avoid injustice, he distinctly infers

that each square foot of interior surface of this face plate (at a given

level in the fire) is vastly more effective than any equal area of any
other of the three sides of "the fire box, or of its roof.

" We here at once recognize the cause of the great steam generative

power of the single face plate in each locomotive, namely, the almost

electric rapidity of the draught in the chimney, producing a correspon-

dent increase in the force with which the heated current strikes that

plate."— P. -I.

And a little farther oil
—"The effect produced by the direction in

which the heated current strikes the surface may aptly be compared to

the rolling of a cannon ball rapidly along a sheet of ice, as compared
with letting it fall vertically upon its surface. The simile js perfect

;

for in proportion as the rapidity of the motion of the ball along the
plane of ice is increased so will its effect be diminished, whereas, as the
rapidity with which it falls is increased so also are its effects."—P. 5.

Alas for the men who bring similes into science. Here is the old
blunder in mechanics—the attempt to compare pressure with vis viva.

The effect of the ball rolling along the ice is simply equal to its weight,
and the pressure due to its weight upon the ice in contact with it at any
instant, will be the same whether the ball roll fast or slowly. Mr Wil-
liams' proposition involves this exquisite mechanical consequence, that

the ball loses weight in proportion as it rolls faster, and that if it rolled

with an infinite velocity it would cease to have any weight at all.

Again, as the ball rolling along the ice has no vertical velocity at all,

i. e., is as regards the vertical absolutely at rest, we are somewhat at a
loss to see how we can compare its vertical effect on the ice with that

of a like ball dropping with more or less vertical velocity upon the ice

—in a word, how we are to compare the weight of the ball with its

weight multiplied by the square of its vertical velocity, M, with MV2
,

where by the conditions, we cannot get rid of V on the one side, and it

cannot exist at the other.

But we make no doubt all this would seem very undemonstrative to

the author, so we will pass to the use he makes of it as a simile.

He obviously is of opinion, indeed he distinctly affirms what
amounts to this, that a given volume of heated air of given den-
sity arriving at and passing off from a given plane surface of a body of
constant temperature and receptive of heat from it during a given time,
must communicate more of its heat in this time, if the direction of mo-
tion of the heated air be perpendicular, than if it be parallel to the
receptive surface.

Now to fix our ideas, let us just ask Mr Williams this question

—

Suppose a square tube of cold boiler plate, of 10 feet long by a foot

square, placed in a vacuum, and that a red-hot cannon shot of say 1 lb.

weight were to pass along the axis of the square tube at the rate of say
1 foot per second.

He would perhaps admit that the total heat lost to the ball and received
by each of the four sides (two vertical and two horizontal) of the tube
would be the same. Let us call this quantity for any one side, on the
unit of surface (1 square foot) = 10. H.
Now, suppose a boiler plate of 1 foot square, of like thickness and

temperature, to be passed parallel to itself, through the tube and square
to its axis, at the rate of J foot per second, and always jn a position 6
inches in advance of the red-hot shot.

We ask would not the total heat delivered into this square
foot of plate be also exactly = 10 'H—assuming, as we must do,

that the difference of temperature at the commencement between the
shot and the plate remained constant?
Now the shot here is the representative of any one of the particles

of hot air that move against the face plates and through the tubes
parallel to their interior surfaces.

To be brief, Mr Williams confuses radiation and convection. The
former has nothing to do with position, except as regards the angle
made with the ray by the receptive surface ; upon the latter (in the
matters before us) depends the question of how many radiating
particles are carried per unit of time within the same mean distance
of the receptive surface.

This confusion of thought is made quite unmistakable by a pas-
sage of p. 10. After having taken to task Mr Clark and Air %. Colburn,
who, in his excellent work on Locomotive Engineering, has sinfully
ignored these wonderful properties of "face plates," the author
proceeds

—

" In his work Mr Colburn speaks of a ' generator in which the heated
products of combustion are split Up into numerous streams by tube
flues.' The supposed value of this splitting of the heated products of
combustion into numerous streams is based on a serious mistake in sup-
posing that those small attenuated streams had the faculty of giving out
heat laterally to the course of those streams.

" Now it is well known that rays of heat pr light do not radiate late-
rally to their course, and that their effect depends on their striking in a
vertical direction, or as near to that as possible. As well might we
suppose that the rays of the setting sun, as they pass beside us, on the
line of the earth's surface, . . . were equally powerful with those
that strike downwards with vertical force at noon ; or that a cannon
ball glancing along the side of an ironclad steamship, and in the line of
its iron plates, would have equally destructive force with one striking
in a point-blank direction and vertical to those plates."
The italics above are ours. We pass by the confused use of the word

vertical, intended no doubt for perpendicular to the course of the ray,
although the appeal to the vertical sun does seem to suggest a suspicion
that the writer fancies perpendicularity to the horizon has something to
do with radiation

;
and by the words in italics we see at once that he

confounds the direction of radiation from the particles of a stream of
heated matter, with the direction of motion of the stream itself.

Is it true that there i? no radiation of heat from and perpendicular
to the sides or top of a stream of liquid cast-iron, or that there is not
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just as much thus radiated from an unit of surface, perpendicular to

the direction of motion of the stream, as there would be from the

same unit of the square advancing end1

of the stream, were it practicable

to so arrange it? If so, then let us revert to Mr Williams' own
example, the sun, and ask him what is the cause of the diffused

light of day '?

It is wearisome to dissect this sort of stuff. Mr Williams has not

thrown any new liffht on the subject of the locomotive boiler. From
at least the year 1S34, if not earlier, the fact was clearly ascertained

and recognised that unit for unit of surface, the fire box was greatly

more efficient in passing heat into the water than the tubes. It is so

for many reasons, mainly because the receptive surfaces of the fire box

are, as respects radiation from the incandescent fuel, much nearer to

particles at the highest temperature than any other part of the boiler,

and the effect of radiation is greater inversely as the square of the dis-

tance, and as respects conduction, because the plates are here in actual

contact with white hot coke.

It has also never admitted of a question, on the part of any compe-

tent engineer, that as respects convection, each square inch of the various

parts of the interior of the fire box is more effective, in proportion as a

larger volume of gases, heated to a given temperature passes it by or

reaches it in whatever direction in a given time. From this last it is

no doubt true, that all that part of the fire box towards which the heated

gases of the fire pass in order to enter the tubes, must have more heat

brought to them in a given time than to the opposite parts nearer the fire

door. But that is all, and does not specially or solely apply to

the tube plate (or face plate of Mr Williams) ; it is equally true, pro

tanto, of the roof of the fire box.
To jump to the conclusion from this, that the tube plate does all or

nearly the whole of the work of the whole interior of the fire box, is

simply nonsense. To endeavour to sustain such a notion by misinter-

preted experiments and ill-understood physics, is to indicate an inca-

pacity for dealing with such questions at all.

The comparative small efficiency of the tubes, again, has been for

years fully recognised and understood. It mainly arises from the facts,

first, that the temperature of the particles of the radiating streams of

heated gases swept through them is greatly below that of those par-

ticles while in the fire box (where they are robbed of much of their

heat) ; and, secondly, that the draught is obliged to be so sharp, in order

to maintain the high temperature of the fire, that there is not time

enough during the transit through tubes of ordinary length for the

gases to radiate all or even the greater part of their heat.

This is proved by the tremendous temperature of the smoke box and
even the top of the funnel of every locomotive; and, to any sane man,
this fact is an argument cogent and inexpugnable for lengthening out

the tubes, so as with the same velocity of draught to give more time

for radiation within the tubes.

And here comes in the second and most extraordinary error—namely,

that only the first few inches of the tubes are of any use whatever,

and that in place of lengthening we should shorten them.

To put in its true light this fallacy, we need do no more than reproduce

here Mr Williams' own first experiment. He had a boiler constructed

in which a fusciculus of tubes 5 feet in total length was separated by
plates at intervals, so that, as he says, " the heat-transmitting value of

each lineal foot of the tube would be indicated." The compartment next

to the face plate was only one inch in length, the second was 10 inches

in length, and the four subsequent ones were 12 inches in length each.

After three hours' work, the following quantities of water had been

evaporated— from

Compartment No. 1(1 inch long)
•'

)

'
)

Do. No. 2 (10
Do. No. 3 (10
Do. No. 4 (12
Do. No. 5 (12
Do. No. 6 (12

Lbs. Oz
2 14
2 15
1 14
1 6
1 2

1 1
)

We take it that every one will see that the first compartment of 1 inch

long is in reality not that of on inch of tubes only, but of the face plate or

tube plate surface also. In fact, the heat taken up by the relatively large

mass of metal in the tube plate next the fire is rapidly given up to the

water in contact with it and the first inch of tube. And were it worth while

to expend space in further quotation we have proof in the facts given
how much, in this first compartment the action of tube and tube plate

are confounded.
We shall pass by also, what most persons will perceive, that horizon-

tal tubes thus diaphragmed off into a number of separate chambers are

no longer in the same, or in as favourable a position, as in an ordinary

boiler where the water is free to circulate in all directions, and to sweep
along the tubes from the cooler to their hotter end, in the reverse direc-

tion to the current of heated gases passing through them. We simply
propose to plot into a curve, as below, the author's own result; and let

any man ask his own eye if this curve (which represents the efficiency,

admitting Mr Williams' condition, in relation to the length of the tubes)

does not conclusively prove that after the first three or four feet in

length from the fire, the total effect of the tubes is almost directly as

their length, and as the residual temperature of the passing currents of

heated gases. In fact, for the last three feet, the absorption of heat
from each foot of the tube is very nearly uniform, almost quite so, for

the last two, and would obviously have proved still more so had the tubes
been prolonged for three feet further. Yet, in the face of this obvious
deduction from his own experiment, what is Mr Williams' conclusion ?

"Here we have an unquestionable confirmation of the valueless cha-
racter of the last four feet of the tube." We may let this speak for

itself.

It would be tedious, and demand space we can better appropriate, to

pursue the remainder of these pages through the ill devised or misin
terpreted experiments with short tubular boilers, put after each other in

succession, with spaces or combustion chambers between. They are

but complications of the primary mistakes, and not worth disentangling.

Nor need we show the want of foundation of what is pompously termed
the " Law for Regulating the Applications of the Face Plate Surface,"

this law being, that (in all boilers, as we understand him, locomotive

and marine) we are to provide one square foot of effective face plate

surface for an equal area of grate surface. The magnificent title of a
law is fitly commented by the nearly concluding sentence of the chapter.
" How far this law may hereafter be modified, will be the result of

future practice."

That practice should he determined or modified by law (natural law)

we have always thought ; but that a natural law shall be modified by
practice, and that it should be uncertain how far it may be modified

(even to zero, perhaps) by practice, does to us sound a little paradoxical.

The remaining two chapters of this production we shall pass wholly
—viz., "On the Application of the Steam in aid of the Draught," and
" On the Use of Coal in Locomotive and Marine Boilers." They have
no direct concern with what has preceded them, and their " stuff

and substance" might be hot unjustly indicated in the words of

Blumenbach, as applied to phrenology, with a slight alteration— " There
is little in them that is new or true, and that which is new is not

true."

The practical upshot (if there be any) of Mr Williams is, that tubular

boilers should be constructed of consecutive drums of short fasciculi of

tubes, arranged with delaying spaces or combustion chambers between

them. This is, in fact, what he means by his "law of the face plate."

Within certain limits, but for reasons widely different from anything

that Mr Williams has advanced, we have little doubt that by such a

method, where practicable, not only the total surface but the efficiency

of the unit of parts of the surface in some tubular boilers may be in-

creased.

In this there is nothing new whatever. Large tubular land and even

marine boilers may be at this moment pointed to, that have been a con-

siderable time at work, and which consist of a succession of large drums of

tubes with combustion chambers between each, and the fire at one or even

at both opposite ends. In these the velocity of the draught is moderate.

If this velocity must inevitably be rapid and cutting, as in the locomotive

boiler, then such breaks in the length of the tubes are, for various rea-

sons, impracticable—physically so, because they destroy the rapidity of

draught by their increased resistance ; mechanically, because iuadapt-

able to the necessities of structure in the locomotive engine.

As for marine boilers, the day will come when fresh water alone

will be employed, and then the directions for improvement will be to

follow, as far as possible, in the track of the boiler of the locomotive.

—Ed.

ON THE EMPLOYMENT OF THE FIBRE OF THE CHINA
GRASS ( URTICA NIVEA) IN COMBINATION WITH WOVEN
COTTON, OR AS A SUBSTITUTE FOR THE LATTER.

It is nearly twenty years ago since the late Dr Royle, then. of the East

India Company's Service, insisted upon the extreme value of the fibre
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of the UrticaNivea in commerce, and predicted that a time would come

ivlien it should he rescued from the apathy and neglect with which it

had been long treated in" India and in Europe. It needed, one might

have concluded, but short argument to convince the world of practice

and profit, that a fibre which might be obtained stronger than hemp,

white as bleached flax, almost as lustrous as silk when specially pre-

pared, and which is a weed in Asia, and may be produced on almost any
soil within its proper climate, by the help of water alone, in limitless

abundance, must well repay the trouble and cost of its first and large

introduction to commerce. Yet it was not so ; for years nobody paid any

attention to the magnificent specimens of the fibre which were to be

seen in the museum of the India House at Leadenhall Street. Even now
to foreigners apparently will belong the credit of having inaugurated

the practical introduction of this noble fibre, and commenced a move-
ment which may perhaps end in making China grass a rival of cotton.

The China grass or white nettle (Urtica Nivca) is an original Chinese

textile plant, which could be acclimatised in Spain, Italy, France, and

many localities in the Mediterranean, and be cultivated with advantage,

now that the American war has stimulated the production of cotton.

In the raw state this plant is long, yellow, and dry. It appeared for the

first time in the Exhibitions of London 1851 and Paris 1855, and until

quite lately had scarcely excited any attention, but has just now all at

once revealed its precious qualities ;
thanks to the initiative taken by two

distinguished spinners of Lille, MM. Mallard and Bonneau. After a

serious examination of their first trials, the Chamber of Commerce of

Rouen placed 300 kilogrammes of China grass at their disposal, which
they reduced to fibre by their special processes for converting it into a

sort of cotton, intended to be spun and woven either alone or associated

with ordinary cotton. 100 kilogrammes of the China grass cotton were
mixed with 100 kilogrammes of Indian cotton, and passed through the

ordinary spinning machinery. The carding alone presented some
difficulty, but this it will be easy to eliminate on further experience.

The mixture produced Nos. 11 and 17 warp and woof
;

goods fit for

wearing; a military linen of 76 centimetres- wide, and a long cloth.

6alled gros cotton, for printing, 93 centimetres wide. Eight samples of

the new stuffs were treated with madder, at the same time with an

assortment of eight pieces of cloth entirely of cotton. The white left

nothing to be desired ; the black, red casboe, puce and orange madder
tints were very satisfactory ; the washing (saronni") violet as well as the

red and deep rose, for intensity well bore comparison with the

same colours obtained on pure Louisiana cotton ; they were even more
pronounced.
We conclude from these experiments that China grass has an affinity

for colours comparable to that of the best cottons ; that by its mixture

with inferior kinds of cotton we obtain a good mean, equal for dyeing
purposes to the best ordinary cottons, consequently that its mixture
with cotton produces a real economy in the operations of the dyer.

Again, the shrinkage and loss of weight after bleaching and dyeing
are absolutely the same as in cloths entirely of Louisiana cotton and
jute. It lastly appears, after positive and often repeated proof, that

the strength of the China grass woof is superior to that of coltou, that

if the pure cotton warp has a slight advantage over that of the mixture, on
the whole the strength of the mixed is the same as that of the pure cloth.

In summing up, M. Cordier says, in his second report to the Chamber
of Commerce of Rouen, " The mixture of China grass can be employed
for spinning and weaving, without any difficulty, by the methods
employed in our part of the country for spinning and weaving cotton

;

the separation of the fibres of the China grass being as perfect as

possible, and MM. Mallard and r>onneau having the means of regu-

lating the length of the hackles at will, we can easily place the material

under such conditions that the mixture can be worked with all sorts of

cotton, no matter whence derived. As to dyeing, China grass combines
with all the mordants used for cotton, and manifests a greater affinity

for colouring. matters than all cottons classed below that of Louisiana."

These experiments and the two reports of M. Cordier have greatly

struck M. Paul Dalloz, editor of the Monitciir Universal, and he heads a
glorious propaganda which Lis Mondcs joins heartily. He is convinced
that the China grass, a hard}' plant, which almost propagates itself, but
more surely by sowing, will grow perfectly like other nettles in the South-
ern Central and Western departments of France as well as in Algeria,

and in the French possessions in India and Guiana ; and he waits with
impatience for the seed which his Excellency, the minister of agricul-

ture and commerce, has asked for from China. This acclimatization, if

it take place, will not only set France free from part of the immense
tribute which she pays to foreigners, it will realize considerable benefits.

M. Dalloz in fact establishes that the China grass prepared by the

processes of MM. Mallard and Bonneau shows, as compared with
Egyptian cotton, an economy of 4 f. 59 c. per 100 kilogrammes, and
also that the residue or tow from the hackling makes a very good sub-
stitute for rags in paper making— Ed.

CAPTAIN NORTON'S FOG SIGNAL IGNITER.

We are glad to report to our readers'that one of this artillerist's many
inventions is (although having been patented since 1854) now being
appreciated by railway companies. The igniter has been for some
time employed upon some of the lines in Ireland with satisfactory
results ; and its practical value being thus established, we think it

right to bring the matter prominently before our readers. The decided
simplicity of the igniter appears to be its great charm, for even a mere
child could effectually manufacture them by hundreds in a day. The
invention is gaining ground in France. The subjoined engraving will

give a good idea of the contrivance in its

simplest form. It consists of a short piece of
tube, preferably glass ; its ends are closed with
plugs of sound cork, or other suitable material.
When one end of the tube is thus closed, a
number of the heads of matches are inserted, after which the other
end is plugged up also, with a plug of cork. Instead of employing
the heads of lucifer matches, the inventor, in some instances, employs
a glass stem with the lucifer composition fixed on it. It is, of

course, understood that the igniter is placed, in the case of an
ordinary railway fog signal, as a substitute for the nipple and percus-
sion caps now used. The advantage of the Norton igniter over those
hitherto employed, are that its action is certain, and no splinters are
found to fly about at the instant of explosion ; while, in using percus-
sion caps, great uncertainty exists as to their always igniting, and the
dispersion of the nipples and portions of the cap at the time of the
explosion, has before now proved a great drawback. The action of the
igniter, when placed in the case of the signal is thus—so soon as the
wheel of the engine, carriage, or van passes over it, the percussive
action due by the motion of the wheel upon the rail, causes, on the
fracture of the tube, the ignition of the lucifer composition, from which
the fire is at once communicated to the explosive compound of which
the signal is made up.

GUN COTTON.

[Continuedfrom page 251.)

III. k. —The Stability of Oun Cotton.

Since the last notice of this substance additional data have been re-

ceived, by which the writer is enabled to speak more confidently of the
permanence of gun cotton than he then felt justified in doing.

It is accurately asccrtnined that the liability to change observable in

the earlier made gun cotton, after being kept for but a short period,

is not found to accompany that perfectly formed, when properly stored

in a jar or box, and not exposed to variable temperatures or inten-

sity of light. If, however, it is subjected for some time to a
temperature ranging from 90° to 200° it is capable of decomposition,
especially as if, at the same time, it is influenced by the action of light.

From some experiments which have been made with the view of deter-

mining the action of the sun's rays upon the cotton when closed up in

wooden chests previously blackened, it was found that no injury was
sustained. This result, certainly, was different to what might have
been expected after the foregoing facts had been ascertained. In refer-

ence to the most recent analysis of the gun cotton manufactured by
Messrs Prentice, Mr G. A. Hadow reports that the samples examined
by him "consist of a definite chemical compound, the highest of the

series; that it has been carefully prepared, remarkably stable at 212°,

and quite free from uncombined acids." If this is the universal cha-
racter of the gun cotton manufactured under Baron Lenk's process, it

appears that all which is needed is obtained, and there certainly appear
to be no apparent reasons why this character, if impressed upon one
sample, should not characterize the entire manufacture, seeing the indi-

viduality preserved in preparing each hank of yarn. The sample ana-

lysed by Hadow corresponded with the formula C36-J ojj'n 1
'-*30 con"

taining a maximum amount of the peroxide ofnitrogen. "This was proved
by submitting a portion, carefully dried in vacuo, to the reducing action

of an alcoholic solution of the double sulphide of potassium and hydro-
gen, when it gave an amount of cotton almost exactly corresponding to

that which calculation requires (100 parts gave 54'80, calculation re-

quires 54 51 of cotton) ; and, secondly, by treating another portion,

likewise weighed after drying in vacuo, with a mixture of the strongest

nitric and sulphuric acids for three hours, when the presence of any of

the lower substitution compounds would have been detected by an in-

crease of weight after washing and drying (the next lower substitution

compounds gaining 5' 3 and the next lower 11 3 per cent, by such treat-

ment). The sample, however, gained nothing in weight by the

immersion
; on the contrary, as experience has proved to be the case

with gun cotton that has reached the highest state of substitution, a

loss was sustained of 0'95 per cent., which corresponds very closely
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with what experiment shows to be the loss always sustained through

solution, by immersion of the strongest gun cotton for three hours

in the mixed acids."

In his report to Messrs Prentice, Hadow remarks, that in order to

ascertain the degree of stability, he made use of the following expedient,

which cannot be better expressed than by quoting his own words :

—

"To determine its stability, it was placed in a tube with blue litmus

paper, side by side with other samples, each contained in a separate

tube furnished with litmus paper. These were then simultaneously

submitted to the temperature of boiling water. Some of the samples
showed immediate signs of decomposition, by reddening the litmus paper

and shortly filling the empty part of the tube with the red vapours of

peroxide of nitrogen ; while the sample you supplied showed no trace

of decomposition until about forty minutes, before which time some of

the more decomposable specimens had even exploded. From this result

it may be concluded that your gun cotton possesses a high degree of

stability, and of all the samples I have examined it is the least likely

to change during prolonged storing.

" The sample was found perfectly free from all uncombined
acids,—it had in fact a very feeble alkaline reaction -(due to silicate

of soda), only discoverable by testing with care. Washed with
water it loses about 3'08 per cent, in weight, the loss consisting of

silica and silicate and sulphate of lime, partly suspended, partly dis-

solved, -together with traces of organic matter, evidently introduced

since the treatment with acids, as it is non-nitrated, and chars slightly

on evaporation to dryness. The gun cotton, after washing, still retains

about 164 per cent, of silica and sulphate of lime. In the preceding

statement as to the amount of cotton obtainable from the gun cotton,

and as to the weight after immersion in acids, the amount of ash and
soluble matter was ascertained both before and after treatment, and was
deducted in the calculations."

Its composition is as follows :

—

O,

Gun Cotton.

t 9N O30 1

Oso 9S

Cotton.

/52-281.T, ,

9? Calculated.

Silica, - - - -"]

Silicate Soda, - - /

Sulphate of Lime, >
Traces of Organic I

Soluble Matter, J

(52
23 = 1 52

(51

4 72

100 00

Ultimate composition.

Pound
Carbon 2310 - - - 23-30

Hydrogen
Nitrogen

2-25

1347
Oxygen 56 46
Silica, Silicates,

)

Sulphate of Lime, 1 .7., ir.< 9
Traces of Soluble f

Organic Matter, J

100-00

IV.

—

Tlie Substitution of Gun Cotton in lieu of Gunpoivder as an
explosive agent to be used for the Discharge of Firearms.

"When it was first attempted to employ gun cotton for the propulsion

of projectiles from firearms, numerous objections were brought to bear

against its introduction, the chief of which was the alleged formation

of large quantities of nitrous as well as hydro-cyanic acid at the instant

it zealously
; and, truly, they have had encouragement to do so, when

it is remembered that they have hundreds of tons of this " exploder" (to
coin a word), and made under the direction of Baron Lenk, stored away
in the Imperial magazines at Steinfeldt, which, so far, it is reported, has
undergone no change. In addition to this enormous storage of the
material, they have instituted thirty-six batteries of C and 12-pounder
guns, which are specially adapted for being fired with gun cotton. They
appear to have experimented most determinedly to prove the great ad-
vantages resulting from the use of gun cotton in artillery as well as for
warlike purposes generally. General Lenk, in order to prove the supe-
riority of cotton over powder in the discharge of projectiles, made the
following experiments. Being provided with a 12-pounder gun, there
were inserted into it 16 oz. (1 lb. avoir.) of gun cotton; upon being fired
the shot was projected with a mean velocity of 1420 feet per second,
while the same gun, loaded with 49 oz. (3 lbs. 1 oz. avoir.) and a 12-

pound shot, the latter was propelled with a velocity of only 1400 feet
per second. Here we see at once the great difference of explosive energy
existing between the cotton and powder. In all probability a great part
of the powder was blown from the gun unburnt—this result being
always attendant upon the firing of a charge ignited from its base, as
proved by the writer a short time since when conducting a series of ex-
periments with the view to ascertain the true position for the vent. In
the experimental gun for this purpose several holes were bored, and in
these very accurate screw threads were cut, a series of plugs and vent
tubes were provided, having screw threads cut in them to fit the
holes in the experimental gun. The gun itself is shown in fig. 1 in

Fig. i.

Fiy.S.

longitudinal section, with three holes, a\ a*, and a3
, for the reception of

the plugs, 4', V, 43 . It will be observed that when a vent tube

is screwed into the hole o 1

, the vent is then in the position usually

found in an ordinary piece of artillery. Fired under these circumstances

it has been found that the charge was ignited so far only as about the line,

c, d, fig. 2, while the front part of the charge was blown, unburnt, to-

gether with the shot, from the muzzle. The writer has a distinct recol-

lection of witnessing the enormous waste of powder produced on

the discharge of an ordinary 6-pounder field piece ; the gun itself

was fired from a large platform, so that the unburnt powder blown

from the muzzle might be collected. In the year 1801, Howard
published in the Philosophical Transactions, his discovery of fulminat-

ing mercury, together with his experiments upon its effect when
exploded in fire-arms ; and even since that period the opinion has

gained adoption that some explosive substances are converted into the

of its explosion, the presence of the former, it was supposed, seriously cor-
roded the chase of the weapon, while the latter vitiated the surrounding
atmosphere. Experience has, however, as usual, taught better things
the military service of Austria has taken up the matter and dealt with

gaseous state at an immensely greater rapidity than others. Now, the
expansion of gunpowder is given by Robins at about 7000 feet per
second—it, probably, is not quite so high as this. Hutton allows it a
velocity of expansion so low as 4700 feet—probably a mean of these two
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numbers will be practically nearer the true result. Looking then at this

comparatively slow degree of expansion and combustion (for the for-

mer is dependent upon the latter) it is an easy matter to see that by
igniting the charge of a fire-arm at the rear, a large quanity of gas

would be at once generated, accompanied with a relative amount of

pressure, which would disturb the front part of the charge
;
and this

motion being carried on to the projectile, it is forced out of the gun,

followed by the unburnt powder, as indicated at fig. 3. Looking at

the enormous waste that would occur from a series of rounds thus spent,

it was thought necessary to institute a series of experiments, for the

purpose of ascertaining the correct position the vent should occupy.

This resulted in the construction of the experimental gun, fig. 1, and the

experiments, so far as they have, up to the present time, been carried, are

interesting, yielding, as they have, very nearly the results anticipated. In

using the vent in the central position, a2
, as shown at fig. 2, the charge

assumes the gaseous state much more rapidly than when ignited from the

further end. This appears to arise from a greater amount of the charge

being under fire at once, as in this case it burns from the centre towards

the ends, having two surfaces in a state of ignition at the same instant,

consequently a much less portion passes away unburnt. A disadvantage

is, however, attendant upon this, as the recoil is increased nearly two-fold.

By igniting the charge nearer the front, as shown in position, a3
,
fig. 1,

there appears to be no unburnt powder expelled at the explosion ; but one

thing is certain, that the shot is discharged, before the whole of the

charge is ignited backward. Seeing then that a small amount
of unburnt powder appears to be emitted when the charge is

ignited at the centre, and that it is well burnt when ignited from the

front face, these results appear to indicate the true position of the veut
at a distance from the end of the base, being a mean distance of the

holes, a,
2 and a3

. This is, however, only a conjecture, as the present

experimental gun will not admit of a vent being made in that position.

Now these results point to two facts, the first of which is, that to obtain

the full effect of the ordinary charge of powder, the charge should be

ignited at a considerable distance from its base, but in doing this there

is the disadvantage of a considerably increased recoil, which destroys a

large part of the otherwise good result. Secondly, that to obtain the

effect now produced, the charge may be diminished nearly one-half. It

i3 certain that within the limits thus pointed out there is a large field of

inquiry open, and it is hoped that unless gun-cotton is shortly to be sub-

stituted as an "exploder," in lieu of powder, that the Government will

afford means of having the question of the position of the vent, to insure

the complete combustion of the charge satisfactorily ascertained, instead

of groping on still further in the dark as at present. This digression

from the actual subject under discussion had not been intended, but

it appeared to follow so opportune upon the question in hand, and being
a matter as interesting as it is important, it was deemed useful to

include it. The carrying on of the direct subject must be postponed

until the next issue.

(To be continued). V. D.

pioneers leads them to prefer an open space and no favour. It is there-

fore in most instances important that sewage should be forced some
distance from our dwellings; it will not always run away. This there-

fore becomes, incidentally, the great question. Aided by their experi-

ence at the sewage works of the Earl of Essex at AVatford, Messrs G.
Tidcombe and Son have designed the Steam Pump, which forms the

subject of our plate engraving this month, and which, we are informed,
accomplishes its work in a most satisfactory manner.
The engraving represents a sectional elevation of this steam pumping

machinery, which is carried on a pair of side frames, one of which is

shown at A. The pumps, b, of which there are two, namely, one on
each frame, are placed at an inclination, and each communicates at its

lower end with a valve chamber, to which the pumps are bolted. The
first motion shaft, c, drives the wheel, d, which is keyed on the crank
shaft, e, such shaft being provided with a crank at each end to drive the
respective pumps. The end of the connecting rod, f, which is coupled
to the plunger or ram of the pump is made spherical, and fits into the
correspondingly shaped recess or hollow of a bearing brass, g; this

brass is square internally and fits solidly on the cross head of the
plunger. An iron cap, h, is bolted into the cross head, so as to con-

fine the end of the connecting rod in its place in the bearing, and thereby
enable it to draw the plunger back. The valves, valve boxes, suction

pipe, I, and discharging main, J, are all so disposed as not to impede, by
any contraction of the parts, or deviation from a straight and onward
course the flow of the semi-fluid sewage. An air vessel, k, communi-
cates with both the discharge mains, j, so as to enable the pumps to

work easily and without any percussive action. This vessel is provided

with a safety valve, L, which allows the sewage to escape therefrom

when subjected to excessive pressure into a drain, by an escape pipe for

that purpose. M is a glass gauge fitted to the air vessel to show the

height of the sewage therein ; and N is a manometer to indicate the

amount of the air pressure, o is a pipe for conveying away any leakage

that may run from the glands of the pump ; and r is a vent pipe and
stop cock which is opened on first starting the pump. As at present

arranged the motive power is intended to be a steam engine, which may
be run at a proper speed, whilst the speed of the pumps is reduced to

one fourth.

The machinery is so arranged that it can be used for all pressures,

and the semi-fluid it has to discharge is passed through large valves and
massive boxes equal to the work. It is, to use a well-known expression,
" self-contained," and can be placed at the lowest outlet without
extensive foundations.

STEAM PUMPING MACHINERY FOR SEWAGE AND
SEMI-FLUIDS.

G. Tidcombe & Son, Watford, Engineers.

{Illustrated by Plate 321

J

We live in an age of improvement, moral and physical ; the former may
be questioned, but the latter never. We have read of "The Great
Plague," and are horrified at the idea of our ancestors being huddled
together in the narrow streets of "Old London," in houses that so

overhung those streets, that opposite neighbours could almost shake
hands with each other from their windows. Drains and cesspools may
have been used by the wealthier classes, but many tradesmen threw
their refuse in the streets to be removed by vermin, which were the

great scavengers in those days. By a merciful Providence the "Great
Fire " followed that plague, and purified the city. Great was the loss,

but the good that followed greater. The minds of men were en-

lightened, and they widened their streets. How vast the change since

then! How different the city is becoming, and how enlarged are

men's minds.
We struggle now for air, for pure air and cleanliness. We are not

satisfied with wider streets,—we live in the suburbs, and even there
sometimes " pine for the country." It is a wholesome saying, "Man
made the town but God made the country."
That which a few years ago was deemed worthless and cast into the

rivers, is now competed for, and turned into flesh and blood! We
allude to the Sewage of London. The utilization of sewage, has become
a great question,—thanks to Alderman Mechi, the Earl of Essex, and
others, who tried the fertilizing properties of sewage, and found them
answer. But in utilizing this refuse it is found necessary that it should
not be done under our noses, for although the land may absorb it readily,

and if applied fresh it is not so great a nuisance, yet the experience of our

RECENT PATENTS.

Fig. 2.

GAS BURNERS.

Ernest Jourdan, Paris Patent dated May 7, 186*.

This invention relates to an apparatus to be applied to any ordinary gas
burner, but more particularly to that description known as a " bat-wing,"
whereby a more intimate admixture of air with the gas at its exit is accom-
plished, thereby effecting a considerable economy of gas and producing
a better light from a given quantity consumed. According to this

invention it is proposed to adjust accurately over the aperture or aper-

tures of the burner a piece of metallic or other wire gauze capable of

withstanding heat, the gauze being so applied as to leave a free space
or chamber intervening between the
burner and the gauze itself. The gauze
may be fitted inside a metal or other cap
provided with a slit or other suitable

opening at the top, to allow the gas to

pass through after passing through the

gauze, such cap being placed over and
fitting accurately around the burner, and
provided with one or more projections or

catches for the purpose of holding the
same securely in its place.

Fig. 1 is a side elevation of a burner
with the gauze and cap applied, and fig. 2

is a similar view showing a slight modification of the mode of fixing

the cap on the burner. Upon the burner is adjusted a close fit-

ting cap, which serves to support or hold in its proper place over the

burner, the fine wire gauze, which is placed inside the cap. This
gauze, when adjusted in its proper place, fits closely over the orifice of

the burner, as shown in the sectional views of the drawings. A slit or

other opening, according to the kind of burner employed, is formed in

the cap to allow the gas to pass through after permeating the wire
gauze. The cap may either be pushed into the burner, as shown in fig.

1, or it may be screwed thereon, as shown in fig. 2, or fitted thereto in

an3' other convenient manner.
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TREATING CLAY.
Roeeet Cochran, Glasgow.—Patent dated June 29, 1864.

This invention relates to certain improvements in the system or mode
of treating clay to be nsed for the manufacture of various articles in

pottery, and consists firstly, in the employment of machinery for

stamping out the batts from which the finished article is to be made.
The machine by preference employed for this purpose consists chiefly

of two faces or discs, both made of stucco, fitted and fixed on to a shaft,

block, frame or frames, moving in suitable slides or bearings, one or

both of which have a reciprocating or alternate motion imparted to them
by eccentrics, cams, or cranks, keyed on an approximate revolving

shaft ; or this motion may be imparted to them by any other convenient
system of mechanism. The plates of stucco are arranged either verti-

cally, or in any other convenient position, and they are regulated to

produce a batt or batts of any desired thickness.

The second part of this invention relates to the stamping of articles in

pottery by such a machine. The articles which it is found most advanta-

geous to employ machinery for stamping are plates, dishes, saucers, bowls,

cover-dishes, and, in general, every similar kind of article in pottery.

Instead of using flat surfaces, the faces of the machine are made of

various forms, to suit the two sides of the article to be produced. For
instance, if it is required to stamp a plate, one of the faces is made of

the form to suit the interior shape of the plate, whilst the other face is

made of such form as to produce the exterior shape. The motion of the

machine is regulated that the faces or stamps approach each other to

any degree of precision, a space being left between them equivalent in

width to the thickness of the article to be produced. The motion or amount
of travel, as well as the distance between the stamps, is regulated by an
adjustable cam or crank fixed to an approximate shaft, or it may be
regulated by any other convenient arrangement of mechanism. The
essential part of this invention being the employment and application of

machinery for producing articles in pottery.

Fig. 1 of the engravings is a side elevation of the improved machine
for treating clay, for use in the manufacture of articles in pottery.

Fig. 2, is a front elevation of the same machine.

In both figures the framing of the machine, A, carries all the

moveable parts. This framing is formed, as will be seen on referring

to fig. 1, with two projections at its upper part; these projections are

formed so that the moveable bar, c, may reciprocate therein, in a verti-

cal direction, the bar, c, being
kept in the bearing by means
of the caps, e', which are fixed

thereto by means of bolts, as

seen in figs. 1 and 2. To the
lower end of the bar, c, there is

fixed the block of stucco, c1
,

which compresses the lumps of

clay upon the tables, rj, and d1
,

as these are alternately brought
under it. In the upper part of

the framing, a, a horizontal cir-

cular hole is formed, into which
is fitted, so as to be capable of

revolution, the shaft, e, to the
inner end of which is keyed the

disc, F, carrying the crank pin,

and as the disc is revolved
the circular, motion of the pin,

p', is converted into a vertically

reciprocating motion of the bar,

c, by means of the connecting
rod, g, which communicates the
motion of the former to the lat-

ter. At the outer end of the
shaft, e, there is keyed the large

spur-wheel, h, and into it is

geared the pinion, h1
, on the

first motion shaft, i, to which
rotation is imparted by means of

the belt, j, which passes over
and actuates the fast pulley of

the system of fast and loose

pulleys, k. To the further end
of the shaft, I, there is fixed

the fly wheel, L, by which the
motion of the machine generally
is equalised. On the shaft, e,

there is keyed the pinion, sr,

which gears into the teeth of,

and gives motion to the spur-
wheel, N, carrying a crank-pin,

to which is connected the rod,

No. 203.—Vol. XVII.

o, and as the pin, n 1

, revolves, motion is by means of the intervention of

the rod, o, communicated to the lever, p, keyed on one end of the

moveable shaft, q, whilst to the other end of the shaft, q, there is also

keyed a similar bar, p 1

, attached to which is the connecting rod, H, by
means of which, when the entire machine is in motion, the tables, D,

and d>, fixed to the sliding bed-plate, s, are caused to be alternately

situated immediately beneath the stucco block, c 1

, so that as the latter

Fig. 2.

is moving in the downward stroke, either one table or the other is

approaching to it, in such manner that when the stucco table, d, carry-
ing the lump of clay, and the stucco block, c1

, are in the position to

flatten the clay, the table is then directly under the block. So soon as
the lump is flattened, the rod, c, carrying the block, c\ is again raised,

when the attendant removes the flattened lump, and placing thereon a
fresh lump, the rod, c, having by this time nearly completed its upward
stroke, again descends to flatten a similar lump upon the opposite
stucco table, d1

, and so on in succession. The distance between the
moveable tables, d and d 1

, and the block, c', is capable of alteration,

so as to form different thicknesses of the flattened material, as may be
required ;

the distance between the tables and blocks being capable of

adjustment, by means of the screw, actuated by the hand-wheel, u1
, at

the top of the rod, carrying the moveable block, c1
.

It is obvious that the arrangement of mechanism, described and
delineated in the accompanying engravings, is susceptible both in part
and wholly of numerous modifications, and the inventor states that the
mechanical arrangements may be entirely deviated from without depart-

ing from the chief feature of his said invention, namely, the use and
application of plates or lumps of stucco as the material, of which the
faces between which the clay is compressed and flattened, are made

;

nearly all other material at present known being found inapplicable

for the purpose, from the fact of the clay adhering to them after the
compression has taken place, whereas no such result is found to ensue
where faces of stucco are employed, as the compressed lump is removed
with facility by the attendant from either the table, d or d1

, on which it

is left as soon as the rod, o, together with its block c', commences to

move upward.

IMPROVEMENTS IN HARDENING SAW BLADES.
James Dodge, Waterford, U. S. A.—Patent dated April 23, 1864.

This invention consists in the employment, for the purpose of hardening
saw blades and other plates or sheets of steel, of two hollow metal boxes

2t
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or chills, with a thin steel or other metal plate or cover on the face side

or side in contact with the plate or sheet to be hardened. These boxes

have strips or partitions of metal, placed or formed inside in any
position, so as to sustain the thin steel plates or covers. The covers

are fitted water-tight on to the boxes or chills, and are cooled by a

current of water circulating through them zig-zag or any other manner,
as may be arranged, with the strips or partitions above referred to.

One or other or both the boxes or chills are also fitted at the back or

outside with india rubber, or any other yielding or elastic substance,

which is interposed between the box or chill and the supporting framing.

It is obvious that these boxes or chills may be made of size or shape to

suit the article or plate to be hardened.

The boxes or chills are placed vertically or edgewise in a strong

frame, and the saw blade plate or sheet of steel to be hardened, is

E
laced, whilst in a heated state, between them, whereupon the two
oxes are caused to approach and compress the article between them,

the pressure being applied by means of cams, screws, or any other

known mechanical contrivance, until the blade or plate has attained the

proper temper of hardness. By placing the boxes or chills edgewise, or

with their chilling faces in a vertical or nearly vertical position, the

water inside such chills will always be in actual contact with the

chilling plate or surface, and any steam that may be found inside the

boxes or chills will be at the upper edges thereof.

Fig. 1 represents a plan of the improved apparatus for hardening saw
blades and other plates of steel; fig. 2 is a transverse vertical section of the

apparatus ; and figs. 3 and 4 represent similar views of one of the chills on
a larger scale, with the middle portion of fig. 3 broken away. A represents

a cast iron or other strong metal frame, provided

with supporting brackets, b, bolted thereon. At
each end of this frame, on the lower and inner

side thereof, is cast a small supporting ledge or

rib, a, upon which the extremities of the boxes
or hollow chills, o c 1

, rest; these boxes or

fi' JffllK'ril chills being made to lit easily inside the frame,

A, as shown in the drawings. d is a cam
shaft situate inside the frame, A, and carried

in a bearing at each end thereof; it is pro-

vided with a lever handle, f, on one end, out-

side the frame, and has keyed on to it, inside

the frame, the cams or eccentrics, f, which
bear against the back of the chill, c, and forcibly press it when the

handle, e, is partially tmned against the face of the chill, c'. This chill

Figs. 3 and 4.

is supported at the back by the frame, a, but between it and the frame
there is interposed a sheet of india rubber, or other suitable elastic

material or yielding substance, o, the object of which is to allow the
chill to conform, under pressure, to the slight irregularities of the plate

or saw blade to be hardened, and also to compensate for any con-
tortion or twisting of the chill arising from the expansion produced by
the heat of the plate or saw blade. The construction of these chills will

be readily understood on referring to figs. 3 and 4 ; they each consist

of a hollow cast iron or other metal box, c, open on one side, and
provided internally with a number of ribs or partitions, c c. which
may either be fitted in any convenient manner inside the box, or

cast in one piece therewith, as shewn in the drawings. The edges
of these ribs or partitions are flush with the edges of the box, so that
they may serve to support and retain in a firm and solid manner the
thin steel plate or cover, d, which forms the face of the chill, and which
is attached by screws or otherwise to the box, c, the joint being rendered

water-tight. In some cases hollow cast iron chills may be used, with
water circulating through them, and having the chilling face supported
by studs cast therein, the thin steel face plate or cover, d, being dispensed
with. By being thus supported at the back the chilling faces or plates,

d, are prevented from bending or giving way under the pressure which
is exerted against them. The flexible or other pipes, e and f, are attached

to each chill, for the purpose of allowing of a free circulation of cold water
through them, so as to keep them cool, the water taking a zig-zag

course between the several ribs or partitions, c, as shown by the arrows
and openings being made through the partitions to admit of the unim-
peded flow of the liquid between the several ribs or partitions. In using
this apparatus the saw blade or sheet of steel to be hardened is first

heated to the proper temperature, and then dropped between the contigu-

ous faces of the two chills, c c 1
, after which the chill, c, is pressed firmly

against the heated metal by the action of the cams or eccentrics, f, so

as to compress the same between the cold surfaces of the chills, tho

elastic or yielding backing of the chill, c1
, enabling it to adjust itself to

any irregularities in the plate or sheet of steel to be hardened.

IMPROVEMENTS IN BOOTS AND SHOES.

J. H. Johnson, London.—Patent dated May 7, 1864.

This invention consists in protecting the toes and the parts of the

upper leathers of boots and shoes near to the toes, by driving in a series

of nails or tacks in front of the upper leather, or between the upper
leather and the sole, such nails or tacks having heads so shaped out as

to spread over or cover the upper leather, and, if desired, also the toe

part or edge of the sole. It is obvious that these nails or tacks may be

of various shapes to effect the required object, and may'also be so manu-
factured and so inserted in the boot or shoe as to give an ornamental
appearance to the same. The same object may be effected by means of

a metallic cord fitting or nearly fitting to the crevice which exists in

all boots and shoes between the sole and the upper leather, and this

metallic cord or protection may be manufactured with a kind of flange

or disc of metal, which flange or disc may or may not be provided with
holes made therein, through which fastenings may be passed. This cord

is readily inserted in the crevice between the sole and the upper leather

in the course of manufacture of the boot

or shoe, and is, by the aid of the flange,

securely fastened to and made to form
part of the completed boot or shoe.

Fig. 1 represents a side elevation of

the toe portion of a boot or shoe pro-

tected according to one part of this

invention ; fig. 2 is a corresponding

front view of the same, a represents

the upper leather of a boot or shoe, and
b the sole thereof; c c are a series of or-

namental or other nails or tacks which
are driven into the sole immediately in front of the upper leather, so

that the heads of these nails or tacks may cover

or partly cover the toe part of the upper leather, as

shown clearly in figs. 1 and 2, and thereby protect

the same. The inventor does not confine himself

to any particular form or mode of introducing the
nails or tacks so long as the heads of the same are

made to protect either the upper leather alone or

the upper leather and the edge of the sole, by

Fig. 1.

covering or overlapping more or less such parts.

PERMANENT WAY OF RAILWAYS.

J. H. Johnson, London.—Patent dated April 6, 1864.

This invention relates to improvements in the sleepers and modes of

securing the rails, and preserving the cant and gauge of rails in the

permanent way of railways, and consists, according to one arrange-
ment, in the employment of wrought or cast iron transverse sleepers,

which are rolled or cast of a hollow or trough- shape on the under side.

This trough- shape may either be produced by curving downwards, in a
convex manner, the sides of the sleeper, or curving them inwardly, or
in a concave manner. Although these forms are preferred, other shapes
may be employed, presenting a hollow or trough in transverse section,

or an undulated section might be used, so as to present three supporting
points, the inner bearing being in the centre line of the sleeper. Some
of these sleepers are made to extend across the way, so as to carry
both the rails, and between them other intermediate sleepers of the same
form, but shorter, are employed. The downward cant or inclination of

the rails is obtained in a certain and exact manner, by bending down-
wards or depressing the larger sleepers more or less in the centre,

according to the degree of cant required. In securing the flat-bottomed

rail to these several sleepers, the tops, or rail-bearing surfaces of which
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are made flat, it is proposed to employ wrought or cast iron clips, placed

on each side of the lower flange of the rail, the clips being curved in

such a manner as to rest at one end upon the top of the sleeper, and at

the other upon the flange or foot of the rail. The clips are tightened

down upon the rail flange by means of screw bolts passing up through
the sleeper and through the clips, and secured by a nut or key, or by
riveting them over the clips, or the clips may be dispensed with, aud
the rail riveted or bolted down direct to the sleeper. The curved form

of the clips affords sufficient elasticity to cause the nats to remain tight

when once tightened up. In order to hold the bolts more firmly, it is

preferred to make these lower portions of a square section, the bolt holes

in the sleeper and clip being of a corresponding shape. These bolt

holes are made just sufficient apart to admit the rail foot, so that the

two sides or edges of the foot will be in contact with both the bolts. In
securing the ordinary double-headed rails to the sleepers above referred

to, it is proposed, according to one arrangement, to make an indent

across the top of the sleeper of the exact width and form of the rail foot

lower head, and to hold the rail down therein by means of wrought or

cast iron angular clips placed on the outside of the rails only, and pro-

vided with three separate bearing points. The one bearing point rests

in a notch in the surface of the sleeper, the second bears against the

outer side of the ruck of the rail, and the third presses down upon the

foot or lower flange. The clip is held firmly down in its place

by a bolt passing through the sleeper, and is tightened by a nut or key.

This system of fastening may also be applied to flat-bottomed rails if

desired. In cases where it is preferred to dispense with the indent

across the top of the sleeper, a separate wrought iron plate or chair may
be employed, provided with the indents for the rail and clip, and this

chair is held down upon the sleeper by the same bolt which holds the

clip and secures the rail in its place.

According to another system, it is proposed to employ cast-iron plate

sleepers of a rectangular, or other convenient form, in place, but having
their under surface formed by the intersection, at right angles, of two
semi-cylinders, or segments of a cylinder, with their convex surfaces

downwards, and having the edges of the semi-cylinders expanded, or

tarned outwards horizontally, or nearly so, thereby leaving an over-

hanging corner at each angle of the plate sleeper, under which the bal-

last is to be rammed. A raised edge is cast round the four sides of this

plate sleeper, on the upper surface thereof, and strengthening ribs are

also cast therein, extending, in pairs, about 7 inches apart, across the

sleeper, at right angles to each other. The rail, which is flat-bottomed,

rests upon two of these ribs, which are slightly thickened for that pur-

pose, and are provided with steps or projections, against which the

outer edge of the flange of the rail foot bears. The rail is held down
. upon the surface by a clip piece having two bearings, the one upon the

upper surface of the rail foot under the rails, and the other upon a pro-

jecting rib, cast for that purpose, on the side of one of the before-men-

tioned strengthening ribs, a notch being made in this part of the clip to

fit into the top of the supporting projection. The clip is caused to press

down upon the rail flange or foot by a bolt which is passed up through the

bottom of the sleeper, and through the clip, over which a nut is screwed
so as to tighten the parts together. The side of the bolt should be in

contact with the inside of the rail flange or foot, and the clip should be

situate midway between the two bearing ribs which carry the rail.

These plate sleepers are, at desired intervals, tied together to pre-

serve the gauge and "cant" of the rails intact, the intermediate

sleepers being left without the bars if preferred. It is proposed to em-
ploy for this purpose strong wrought-iron tie-bars, shaped thus (]), or

thus (I), which are bolted to the side of a projecting arm cast for that

purpose. On those sleepers, which are to be tied together, the flanges

of the bars fit accurately over the top and bottom inclined edges of the

arm, and these are the only parts in actual contact, as the web of the

bar does not touch the side of the arm. The parts are held securely by a

bolt and nut, the pressure or strain upon which prevents the nut from
working loose. By having the arm cast on the sleeper at the proper

angle, it is obvious that any degree of "cant," or inclination of the rail

may be obtained and maintained with the gauge, in a perfect and per-

manent manner.
According to a third system, it is proposed to employ chairs, bolted

to wooden or other sleepers, either transverse or longitudinal. When
longitudinal sleepers are used, the chair may have a projecting central

web on its under side, which will be situate between the inner sides of

the two longitudinal sleepers, laid parallel side by side—one end of the
chair resting upon one sleeper, and the other end upon the other sleeper,

a space being left between the two—or a single sleeper only may be
used, with a flat-bottomed chair resting thereon. If the chair be in-

tended for the flat-bottomed rail, it will simply require to have two ribs

cast therein, at right angles to the rail, and upon which the rail rests.

A projection, or stop, is cast on each of those ribs, for the outer

edge of the rail foot to lean against. The rail is held in its place by
a wrought or cast iron curved clip piece similar to the one hereinbefore

first referred to, the clip having one bearing upon the flange of the rail

foot on the inside of the rail, and another bearing upon the surface of

the chair, which is notched or secured slightly at that part to receive
this part of the clip. A bolt tightens the clip down uponthe rail foot

or flange, and bears also against the inner edge of the foot, the clip and
bolt being situate midway between the two supporting ribs on the
chair.

According to another modification of this system, suitable for single
or double-headed rails, the chair is cast with a single jaw, which bears
against the underside of the head of the rail, on the outside thereof,
whilst the opposite side of the head of the rail rests upon a correspond-
ing loose piece, or jaw, which bears upon the chair, and is held by a
bolt passing through it, and through the rails and jaw of the chair.

The rail is thus suspended, with its head resting upon the tops of the
two jaws, whilst its foot may be left clear of the chair. In both these
arrangements, the proper gauge aud " cant " are maintained in an in-

variable manner by the bars bolted to arms or lugs cast at the proper
angles on the chair, as described in reference to the cast-iron plate
sleepers hereinbefore referred to.

Figs. 1, 2, and 3 of the engravings represent transverse sections of
sleepers constructed according to this invention, with the rails secured

Figs. 1 and 2.

thereto in any convenient manner. Fig. 4 represents one mode which

is adapted for securing a flat-bottomed rail to a metal sleeper, whether
such sleeper be con-

structed in accordance Fig. 3.

with this invention or

in any other manner.
It consists in the em-
ployment oftwo wrought
or cast iron clips, b b,

placed one on each
side of the lower flange

or foot of the rail,

such clips being curved,

so that they may rest,

at one end upon the foot of the rail, and at the other upon the surface

of the sleeper, a, a small indent or recess being made, if desired, in the

Fig. 4. Fig 5.

surface of the sleepers to receive this end of the clip. Six bolts

pass upwards through the sleeper and clips, and are tightened
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by nuts or ke3's, or by riveting tbeir ends over the clips. As
these clips .have a bearing only at their two extremities, a certain

amount of elasticity is obtained, which admits of the nuts being
thoroughly tightened, and prevents their liability to shake loose. It is

preferred to use square bolts, passing through square holes in the sleeper

and clips, and to place the bolts in such a position that they shall each
be in contact with the edge of the rail foot, as shown, thereby effectively

keeping the rail in place laterally, and preserving the proper gauge of

the line. Fig. 5 represents a mode of securing the ordinary double-

headed, or a flat-bottomed rail to a metal sleeper. It consists in fitting

the foot, or lower head of the rail into a recess made at g, across the

sleeper, a, and holding the rail down by a three-bearing clip, c, situate

on the outer side of the rail only. This clip bears at 1, upon the sur-

face of the sleeper, a recess or notch being made to receive it if required,

at 2 it bears against the upper portion of the web of the rail on the
outside thereof, and at 3 it bears down upon the foot, or lower flanch of

the rail, /is the tightening bolt for securing the clip and rail to the
sleeper, the elasticity or spring in the clip enabling the nut or key to

be securely held when tightened up. In some cases a chair plate, D,

may be interposed between the lower head of the rail, and the sleeper,

as shown, in which case the notches for the clip and the rail will be
made in the chair plate in lieu of in the sleeper itself, and the bolt, /, is

caused to pass through the chair plate and sleeper, as well as the clip,

thus holding the whole together. If desired, the sleepers, the clips, and
the chair plates may be rolled in long lengths, and then cut transversely
into sections of the required size. Fig. 6 is another method of fasten-

ing a flat-bottomed rail.

The sleeper represented at figs. 1, 2, and 3, is of a rectangular shape
in place, but the inventor does not confine himself to that particular

form. The edges of
Fig- 8. these curved portions

are expanded, or turn-

ed outward horizon-

tally, or nearly so, and
form overhanging cor-

ners, b^b, at each angle
of the sleeper, under
which the ballast is

rammed, c is a raised

edge or rib, which is

cast round the four

sides of the sleeper, on
its upper surface, aB

shown more clearly in fig. 2, and D D, and d 1 d\ are strengthening
libs or webs, cast in pairs across the sleeper at right angles to each
other. The rail, e, which may be flat-bottomed, or double-headed,

bears upon two of these ribs, d 1 d 1

, which are strengthened slightly

in the middle for that purpose, and are provided with steps or
projections, a a, against which the outer edge of the rail foot

bears, f is a clip piece, which serves to hold the rail down upon
the sleeper. It bears at one end upon the surface of the rail foot,

whilst at the other end, which is turned downwards, it rests upon
a lug or projection, 6, cast inside one of the strengthening ribs, d, this

bearing end of the clip piece being forked to embrace the top of the lug,

and so keep itself in position. A bolt passes through a square bolt
hole in the sleeper, and through the clip, F, and is tightened up so
as to force the clip down upon the rail foot, by a nut or key, the elas-

ticity of the clip, and of that portion of the rail situate between the sup-
porting ribs, u'd 1

, tending to prevent the nut or key from shaking loose.

The gauge of the line is maintained by the tie-bar, h, which has an in-

clined rib, c c, formed upon its edges, on one or both sides thereof, such
inclined ribs fitting against the correspondingly inclined surfaces of the
lug or arm, I, which is cast in one piece with the sleeper, as shown in

figs. 1 and 3. As the inclined surfaces only of the tie-bar and lug are
in contact with each other, a certain amount of elasticity is obtained,
and consequently the nut of the bolt, d, which unites them together,
can be more effectively tightened up, and prevented from shaking loose.

The "cant " of the rails is maintained in a fixed and permanent man-
ner, either by inclining to the required degree those portions of the ribs,

d 1 d 1

, upon which the rail is supported, as shown in the drawing, or by
casting the lug or arm, i, at such an angle with the sleeper as will give
the proper inclination of the entire sleeper for the required "cant "of
the rail. The intermediate plate sleepers are of the same construction
as that above described, but may be cast without the arm or lug, i, as
the tie-bars need only be used at the joint sleepers.

ARTICLES OF DRESS.
J. H. Johnson, London.—Patent dated May 7, 1864.

Tins invention relates to a new article of dress, which may be used in
combination or not with a hag, knapsack, or wallet, and is intended to
be worn as a protection against the weather, and may also be used to
sleep or sit upon when laid on the ground, or employed as a hammock

Fig. 1.

when properly suspended at the four corners. The new article of dress
consists of a rectangular or other conveniently shaped piece of water-
proof or other fabric, a material provided in the centre with an opening
through which the head of the wearer is to be passed, such opening
being closed when not worn by a loose flap and a strap and buckle ; but
when required to be adjusted on the person the loose flap is turned back
so as to expose the opening, and is secured in its open position by the same
strap and another buckle or hook as preferred. To one end of the piece
of cloth or other fabric is attached, in any convenient manner, or made
so as to form a part thereof, a bag, knapsack, or wallet, provided with
a strap and buckle to pass round the waist and confine the dress to the
body of the wearer. When being worn the one part of the piece of
cloth or other fabric covers the chest, whilst the other part, with the
bag attached, covers the back and loins, the whole, with the bag, knap-
sack, or wallet, being supported from the shoulders. When not intended
to be worn, the cloth is folded up by turning over the two sides into the
middle, and then folding the middle portion and the two sides, and con-
fining the whole in a compact state by means of straps attached thereto
for the purpose. The absence of sleeves gives a perfect freedom to the
arms, and admits of the dress being readily put on and taken off. When
used in the army or navy, this dress

may be made to seem as a species of

cuirass or breastplate. By unfolding the
cloth and laying it distended upon the
ground a dry sleeping or sitting surface

is obtained, whilst the bag attached to

one end serves as a pillow. It is obvi-

ous that the bag may be entirely dis-

pensed with if desired ; and in some
cases it is proposed to secure a collar or

loose flap to the interior of the opening
for the head which, when worn, may
either be laid down as an ordinary coat
collar or turned up so as to protect the
neck and ears of the wearer.

Fig. 1 of the engravings represents a
view of the improved " sac " or bag, a,

which does not in itself differ from the

ordinary bag used by officers for the sole

purpose of carrying a change of clothes,

or letters, papers, or books. But it is to

be observed that unless the strap be
very wide, the weight of the bag and its

contents tends to injure or cut the
shoulder of the wearer, especially on a
long march. This bag is composed of

two distinct parts—the one, A, which
does not fold up, and which forms the
bag or " sac " proper ; the other, c,

which, on the contrary, opens out, as shown in fig. 2, so as to form a

Fig. 2.
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spec :
es of carpet or floor cover, upon -which the user may sit or recline

at full length, employing the bag, A, as a pillow. When packing it for

a journey, the sides, c' c", are to be folded over on to the middle part,

c, which part is then to he folded or rolled up and secured by straps

provided for the purpose. When required to be worn as a protection

against the weather the part,

c, is to be unfolded, and in the

centre thereof will be found an
opening, d, which is ordinarily

concealed by the moveable flap,

d, fixed by the loop or strap, j,
to the button, e, which is se-

cured to the back of the cloth

or fabric, c. The loop, /, is to

be unfastened and the moveable
flap, d, turned back behind the

fabric, c, where it is secured hy
the button, g, and loop,/, thus

exposing an opening, d,

through which the head of the

wearer is to be introduced, so

that the " sac " or bag, a, may
rest upon the loins, whilst the

front and hinder portions of the

part, c, cover the chest, back,

and shoulders, without imped-

ing the free use of the arms, as

shown in fig. 3. The two ex-

tremities of the part, c, may
obviously be permitted to re-

main loose, or they ma}' be

tightened round the waist of

the wearer if desired, by means
of the strap, b, or of the straps,

h, which in this case are connected or fastened together in the front,

as shown in the engraving, after having been passed through the

ring. j. It will thus be seen that the bag, A, will be supported in a

manner least fatiguing to the wearer, since its weight is distributed

over the entire surface of the shoulders. If desired the bag, A, and the

covering, c, may be made so as to be readily separated, in place of being

in one.piece with each other, as shown in the engraving.

SAFETY VALVES.

Felix Mesaed, Paris,—Patent dated July 29, 1864.

This invention relates to an improved construction and arrangement of

safety valves, suitable either for locomotive, stationary, or marine
engine boilers, and for steam generators, or compressed air or gas con-

tainers of all kinds, and consists in the employment, in combination

with a safety valve of the regulated size, according to the heating sur-

face of the boiler, if applied to a steam generator, of a small supplemen-

tary valve, operating as hereinafter described. The main valve is

entirely enclosed in a chamber, and is unconnected with any other

mechanism, thus dispensing with levers, weights, and springs for

holding it down. The valve seat may consist of two concentric

rings or bearing surfaces, between which are formed the escape

apertures for the steam, such apertures leading downwards to the out-

side of the valve chamber. On one side of this chamber there is a pas-

sage which leads from the upper part of the chamber above the main
valve, into a second chamber, situate on one side of the first chamber,

in which second chamber works the small supplementary valve herein-

before referred to. An opening is made in the bottom of the second
chamber, which communicates directly with the interior of the boiler,

and through this opening passes the spindle or guide of the small valve,

such spindle or guide being cut away, or grooved longitudinally, to

allow the steam to pass by it when requisite. A portion at the lower
end of thi3 valve spindle is not grooved or cut away, but is made to fit

accurately inside the aperture leading to the boiler, so as to close the

same when the small valve is elevated. The small valve, which is

situate at the upper end of the spindle or guide above referred to, is

held down by the direct pressure of a fixed weight fitted thereto. So
long as the pressure in the boiler does not exceed the desired amount,
the small valve will remain closed, and the steam will be free to pass
through the aperture in the bottom of the second chamber, thence
into the second chamber, and along the passage which leads to the
upper surface of the main safety valve, and consequently that valve will

be balanced by an equal pressure of steam above and below. But
should the pressure of the steam become unduly elevated, then the small
valve will be lifted, and will cause the lower aperture leading into the

boiler to be shut. The steam which had previously balanced the main
safety valve, will now escape into the atmosphere by the small valve,

and as the lower aperture leading to the boiler is closed, the main safety

No. 203.—Vol. XVII.

valve, being no longer balanced, will consequently be raised, and will

allow the steam to escape freely, until the reduction in the pressure has
permitted of the closing of the small valve again, when the balance of

pressure on the main valve will bo restored, and the valve will return
to its seat again.

For the facility of repairs, it is proposed to tap the small valve seat

into the second chamber, so that the valve and its seat may be readily

removed, and cleaned or repaired.

The engraving represents a vertical sectional elevation of the improved
safety apparatus. The steam from the boiler enters at A, through the
openings or channels in the stem of the small valve, c, and fills the

chamber, B, thereby exerting its pressure upon the upper suiface of the
main safety valve, D, which rests upon two annular concentric valve
seats or faces, e k', between which are situate the escape apertures, o.

This main valve, which is also guided by a cruciform stem, f, receives

on its under face the direct pressure of the steam from the boiler,

and consequently it is balanced upon its seat by the upper and under
pressure exerted thereon. Should the steam pressure become unduly
elevated, the small valve, 0, will be raised, and the solid part or plug,

a, on the bottom of the valve spindle, will close the communication be-

tween the boiler and the chamber, b, and the steam which previously

pressed down upon the valve, d, will escape through the orifice at 1 1,

which is opened by the lifting of the small valve or plug, c. The pres-

sure on the main valve being no longer balanced, it will be opened, and
will allow the steam to escape direct from the boiler, through the escape
apertures, o o. The small valve is represented as being fitted inside a
separate tube or seating, f 1

, which is tapped into the main casting of the

chamber, b, and may therefore be easily removed when required, for

cleaning or repairs. The weight, o 1
, of the small valve may be applied,

as shown, directly to the valve itself, without the intervention of a lever,

and for convenience it may be made hollow, so as to contain mercury,
or other substance for weighting the same, or it may be otherwise con-

structed.

RAISING WATER.

Benjamin Barnes, Melbourne, Australia.—Patent dated June 21, 1861.

Tnis invention relates to a mode of raising water from great depths

without the aid of pump rods, and consists in employing water as the

mean3 of communicating power, in lieu of pump rods, for raising water,

and in the application of the following arrangement of the hydraulic

ram for lifting water from any depth, advantage being taken, in this

invention, of the principle of balancing the larger column of water by
the smaller one, which is used for communicating the power. In car-

rying out this invention two hydraulic cylinders are employed, placed

by preference one above the other, the upper one being inverted, and

both cylinders permanently secured and connected together in any con-

venient manner. In each cylinder works a large hollow plunger, the

inner packing being employed to keep them tight. These plungers

are connected together by rods or long bolts, and consequently move
simultaneously, the one entering its cylinder whilst the other is leaving

it, and vice versa. Into each plunger is fitted a stationary hydraulic
2 H



294 THE PEACTICAL MECHANIC'S JOURNAL. February I, 1605

ram, made water-tight by the usual packing, and through the longi-

tudinal axis of each ram a passage is made, communicating with and
regulated by a four-way cock, or other equivalent valvular contrivance.

A small pipe, passing upwards to the surface, communicates at its lower
end with one of the ways iu the four-wa}' cock, whilst its upper end is

connected with a hydraulic pump, or other suitable or well-known con-

trivance for forcing water down the pipe. When the four-way cock is

properly adjusted, water is forced down this pipe, and through the upper
fixed ram, so as to enter the upper hollow plunger, causing such plunger
to rise and enter its cylinder, the water previously contained iu such
cylinder being forced out through a side pipe into one of two branches
of a vertical lift or discharging pipe. Inside this branch of the vertical

discharging pipe there are fitted two lift valves of any convenient con-

struction, both opening upwards, oue being situate above the orifice of

the side pipe, and the other below, and therefore, when the water is

forced out of the upper cylinder, it lifts the upper valve, and rises up
the discharge pipe, to be delivered from the upper end thereof. In the

meantime the plunger of the lower cylinder has been receding, and the

space left in the cylinder is filled with water, which enters therein through

a side pipe and valves similar in all respects to those of the upper cylin-

der, but communicating with a parallel branch of the main discharging

or lift pipe, this branch opening into the first branch again, above and
below the two sets of lift valves. When the water is entering the

lower cylinder, the lower one of the lower pair of lift valves opens and
allows it to pass. The position of the four-way cock or valve is now
changed, so as to bring the small ascending pipe into communication
with the lower fixed ram, and consequently the pressure of the column
of water therein will force down the lower plunger, and expel the water
from the lower cylinder back again through its side pipe, into the dis-

charging pipe, and so on continuously.

Whilst the upper plunger is descending, the water which was pre-

viously forced therein in order to raise it escapes by a special pipe and
passage in the four-way cock or valve, into the upper cylinder, and is

thence discharged, with the contents of that cylinder, at the next stroke

of the plunger. A precisely similar arrangement of escape pipe and
passage is applied to the lower plunger for the escape of the water
therefrom iuto the lower cylinder, when the upper plunger is being
forced upwards or into its cylinder.

The working of the four-way cock or valve is automatic, and is accom-
plished by the aid of a double-acting clutch on the axis of the plug of

the four-way cock, and a balance-weighted lever attached to the clutch,

or by any other suitable contrivance. This clutch is turned partially

round at each stroke of the plungers by a chain which is attached to

the periphery of the clutch, and has its two ends respectively secured
to the upper and lower plungers. At the termination of the stroke of

the plungers, the chain will have raised the balance weight over the

centre, and the weight will consequently fall forwards by its own
gravity, and through the double action clutch will partially turn or

move the position of the plug of the four-way cock.

Fig. 1 of the engravings is an elevation of the apparatus (part

of which is in section). Fig. 2 is a section of the same. A a'

(figs. 1 and 2) are cylinders, one of which rests upon a prepared
foundation, and is securely bolted to the same ; the other is in-

verted, and secured in its position by the distance pieces, b b, and
cotters, c. Into these cylinders the plungers, d d', are fitted, and
are made tight from leakage by the leathers, e e 1

,
(or a packing-box and

gland may be used if preferred.) These plungers are connected together

by the bolts, F F. The plungers are made hollow, and are fitted to slide

along the stationary hydraulic rams, g o 1

, and are made tight from leak-

age by leather, or packing, a a1
. Through the centre of each hydraulic

ram there is an aperture, b b\ communicating with, and regulated by
the valve, H, in the centre. J is a tube running up to the surface, and
connected to a force pump at its upper end, whilst its lower end com-
municates with the valve, H. k k 1 are tubes

;
also communicating with

the valve, H, and with the cylinders, a a 1
, l is a double-acting clutch,

to which is attached the balance weight, m. This balance weight is

worked by the chain, H, which is attached to the clutch and the plungers.

o o 1 are branch pipes, which communicate respectivel}' with the lift

pipes, r r 1

. These pipes, o o 1

, transmit the action of the plungers to

the valves, p p 1 p! p 3
,
in the lift pipes, b r 1

, which pipes open into each
other above and below the valves, as shown, q q are doors for access to

the valves.

The action of the apparatus is brought about in the following manner:
water from a hydraulic pump (or any other means of giving pressure)
being forced down the pipe, J, at a sufficient pressure, forces up the plunger,

d, the water which previously filled the cylinder, A, will be at the same
time forced through the pipe, o, and thence through the valve, p, in the
pipe, R, towards the place of discharge, whilst the plungers being con-
nected by the bolts, p p, the lower plunger will be withdrawn. The re-

sult of this will he, the valve, p3
, will rise and allow the vacant space

caused by the withdrawal of the plunger, d 1

, to be filled with water from
below. At the termination of the stroke of the plungers the chain, N,

having raised the balance weight, m, over the centre, the weight will

fall forwards and reverse the valve, H, which at once reverses the action
of the plungers

; the communication with the pipe, j, will then be opened
to the lower ram, o', and exercising its pressure, will force down the
lower plunger, i>'. The water in the lower cylinder will then be forced

Fig- 1- Fig. 2.

through the pipe, o 1

, and the valve, p2
, in the pipe, r', towards the place

of discharge, whilst the water which was previously used for forcing up
the upper plunger, d, will escape through the pipe, k, into the upper
cylinder, a, and this wid be again repeated at the return of the stroke.
The apparatus may also be made either single or double-acting, and

be provided with one or more cylinders. The valve, h, may be either

a slide valve, circular valve, or drop valve, and one or more of such
valves may be used. The valve or valves, H, may be worked either by
tappets, springs, or chain and pulley, as hereinbefore described and
illustrated by the engravings.

REAPING AND MOWING MACHINES.
Jons Fletcher, Winterton.—Patent dated May 17, 1 864.

This invention relates to that part of reaping and mowing machines
known as the " fingers" or knife guides, and consists in fitting a piece
of steel into one or both sides or surfaces of the slot in each finger or
guide, so that the knife will work in contact with such steel mouth-
piece or pieces, whereby a better cutting action is obtained, as the steel
edges are less liable to be injured or blunted by stones or grit than when
a softer metal is employed.

In the annexed engraving a is the body of the "finger," which may
be of the ordinary or any other form, and b is the usual bolt hole for the
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reception of the bolt by which it is secured to the finger bar of a reaping

or mowing machine, c is a steel plate which is securely fixed into the

lower side of the mouth or slot of the finger, being retained therein by fix-

incthe front end into a groove or slot made for that purpose at a in the

fino-er, and by rabbeting its rear end into a notch or recess at b, in the

base of the finger, and passing a rivet, c, through it at or near this part.

LAW REPORTS.

AsrtiSE Dyes : Simpson v. Hollidat. Before the Lord Chancellor.—

This was an appeal from a decree of Vice Chancellor Wood granting an

injunction to restrain the defendants from infringing a patent claimed

by the plaintiffs for " improvements in the preparation of red and purple

dves." The case came on for trial before the Vice-Chancellor without

a"jury, on various issues directed to test the validity of the patent, and

the present appeal came before this Court in the form of a motion for

a new trial. The substance of the case appeared to be that in January,

1360, Dr Medlock obtained a patent for " improvements in the prepara-

tion of red and purple dyes," the principle of which consists in treating

aniline (the light blue obtained from coal tar) with arsenic acid, so as

to form an arseniate of aniline, and then decomposing such arseniate of

aniline into crimson or "magenta" dye. Very shortly after Medlock

had filed his specification, Mr Nicholson, one of the plaintiffs, filed a

provisional specification for obtaining the colouring matter by taking a

solution of arsenic acid in combination with aniline. Upon discovering,

however, the previous application for a patent by Dr Medlock, Mr
Nicholson abandoned his own specification, and in October, 1S60, pur-

chased Medlock's patent for 2.000Z., from Messrs Hands, of Birming-

ham, to whom Medlock had in the first instance assigned it. In May,
1860, Messrs De Laire and Girard, obtained a patent for producing "red

and violet colouring matter" by mixing arsenic acid with water, adding

aniline, and heating the homogeneous mass at a low fire, the claim, like

that of Medlock's, being for the use of arsenic acid, for converting

aniline into colouring matter. The defendant Holliday, who was a

manufacturing chemist at Huddersfield, had made the said "magenta"
by what was admitted to be De Laire and Girard's process, and which

the plaintiff's contended was an infringement of Dr Medlock's patent.

The plaintiffs, Messrs Simpson, Maule, and Nicholson, manufacturing

chemists of the Atlas Works, Newington, filed their bill as assignees of

Medlock's patent, to restrain such alleged infringement, and the claim

was resisted by the defendants on various grounds—that there was no

novelty or originality in Medlock's patent ; that the specification was
insufficient ; that the alleged invention was of no practical utility, and

that there had been no infringement of it by the defendants. The
question mainly turned before the Vice-Chancellor upon the meaning of

the word " dry " in Medlock's specification in the following clause :

—

" I mix aniline with dry arsenic acid, and allow the mixture to stand

for some time ; or I accelerate the operation by heating it to or near to

its boiling point, until it assumes a rich purple colour, and then I mix
it with boiling water and aUow the mixture to cool ; when cool it is

filtered or decanted. The aqueous solution which passes through the

filter contains a red colouring matter or dye, while a tarry substance

remains in the filter. This tarry substance dissolved in alcohol,

methylated spirit, or other suitable spirit, furnishes a purple dye. These
solutions of colouring matter may|be used at once in the process of dye-

Ing, concentrated or diluted according to the tints required. The mix-

ture of aniline and arsenic acid after being heated may be allowed to

cool, and then form3 a paste which may be preserved; when required for

use it is mixed with boiling water, and treated as above described. I

have found that the proportion of two parts by weight of aniline to one

part by weight of arsenic acid yields a good result, but I do not confine

myself to that proportion, as it admits of variation. What I claim is the

manufacture or preparation of red and purple dyes by treating aniline

with arsenic acid as- hereinbefore described." With reference to the

meanino- of the word " dry " used in the specification in connexion with
" arsenic acid " a great quantity of scientific evidence was adduced in

the Court below, Including the testimony of Drs Hoffmann, W. A.

Miller, A. S. Taylor, Letheby, Odling, Frankland, Professor Abel, Mr
Dugald Campbell, and others. The contention on the part of the defen-

dants was that "dry" meant "anhydrous" acid,—that is to say, de-

prived of all water, and therefore the specification was bad, inasmuch
as anhydrous acid would not produce the combination claimed by the

patent. On the other hand, the plaintiffs insisted that " dry " meant
only physically dry, but still containing a percentage of water in com-
bination, and that at the date of the granting of the patent (1860)
arsenic acid was only known by the public generally as " hydrate,"
whereas the term "anhydrous" was familiar to a very few, and as

connected with the laboratory in experimental chemistry, and not
certainly as a word of commercial import. Another objection to the
validity of the patent was that it was a double process, beginning in the
specification as above set forth—" or I accelerate" &c, and that as the
mixture without the application of heat would not produce colour,

the specification was ambiguous, and calculated to mislead operators.

The case came before the Vice-Chancellor in the form of a trial with-
out a jury, and his Honour decided in favour of the patent claimed by
the plaintiffs, and granted the injunction now appealed against.

Mr Bolt, Mr Hindmarch, Mr Bevir, and Mr Day, were for the ap-

pellant
;
Sir F. Kelly, Mr Grove, Mr Bovill, Sir H. Cairns, Mr Giffard

Mr Drewry, and Mr J. A. Russell for the plaintiff's.

The Lord Chancellor (Jan. 14) delivered judgment, and said that the

case turned entirely on the truth and sufficiency of the specification of

the patent claimed by the plaintiff's, one of the objections to its validity

being that the assertion therein that the aniline mixture could be pro-

duced by a hot as well as a cold process was untrue, and therefore the

specification was bad. His Lordship elaborately analyzed the case and
the evidence, and said that, after full consideration, he had come to the
conclusion that the patent was invalid, and the decision, therefore, of the

Vice-Chancellor must be reversed.—Ordered accordingly.

REVIEWS OF NEW BOOKS.

Locomotive Engineering and the Mechanism of Railways : a Treatise

on the Principles and Construction of the Locomotive Engine, Rail-

way Carriages and Railway Plant, with examples from the Exhibition
of 1862. Sixty engravings, and numerous woodcuts. By Zerah
Colburn, C.E. Folio. Glasgow and London, 1864. Parts I. & II.

So far this work has more than redeemed the pledges given in the pro-

spectus of the publishers, and if continued in the same way to the end
of the twentieth and last part, will undoubtedly take rank, not merely
as a standard work on Locomotive Engineering, but the best work
on the subject in English.

The double folio plates, engraved in outline, with occasional shadow-
ing, where greater clearness is thereby given, which constitute one
of the most important features of the work, are so far all from choice

examples, and are given in a style that would enable them to be even
employed as working drawings. Indeed, we would deem it an advan-
tage perhaps, were somewhat less detail in dotted lines, centre marks,
&c, &c, occasionally given, as making the plates more easily read.

The letter press of the Second Part pursues the Early History of the

Locomotive Engine, and embraces the world-known competition of the

Rocket and Novelty, &c, on the old Liverpool and Manchester Railway.
In writing this history, many parts of which have been so distorted

and misstated, chiefly by those who were in the interests of the

Stephensons party, Mr Colburn proves that he has carefully gone back
to original authorities, and has corrected several of those errors that

have for years passed current from book to book.
There is one curious fact in connection with this celebrated contest

with which even Mr Colburn does not seem to be fully acquainted.

At page 29, he states,

—

"After tlie trials which determined the award of

the directors had been made, the three competing engines, (viz., the

Rocket, Sanspareil and Novelty), were put in the best condition for

further service. The two exhaust orifices of the Socket were thrown into

one, and so contracted that the exhaust steam produced a powerful
blast, &c." The following fact3 the writer had some years ago, from the

lips of the late Mr John Dewrance, while he occupied the post of

Locomotive Superintendent on the Great Southern and Western Railway
in Ireland. While the trials were still proceeding, Mr George Stephen-
son sent for J. Dewrance, then a workman in his employment, and at

Liverpool in relation to the competition, and, as we understood, in charge
of the Rocket. He asked Dewrance did he know how it was that Hack-
worth's Engine, (Sanspareil), got plenty of steam at high speed, while
the Rocket was deficient in it, and up to this period had proved inferior

in speed ?

Dewrance replied that he thought it must le owing to their two ex-

haust pipes running into one, while those of the Rocket, blew
separately into the funnel. Geo. Stephenson then ordered Dewrance to
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endeavour to alter the Rocket's blast pipe during the next approaching
night to the same plan as Hackworth's, and telling him in the interval to

find out hoio the latter was made. Dewrance had already found this out.

He went into Liverpool, worked at asrnall foundry—the name of which has
escaped us—all night, and the next morning, by time of trial, had fitted

a cast iron nozzle to the Rocket's exhaust pipes, uniting both into one
contracted blast pipe. The eifect was obvious the very instant the
Rocket was put in motion; and Dewrance told us, "she at once ran
away at the rate that gained her the prize."
We can only pledge ourselves to the verity and accuracy with which

we have recorded the tale as told us by John Dewrance
; and from our

knowledge of him while alive, based on some years' acquaintanceship,
we will add that we believe he was incapable of a wilful misrepresenta-
tion.

If so, we have in this another example of the unhandsome method by
which the issue of this celebrated competition was turned to the
advantage of the Stephensons,—who were at once competitors, and in
reality judges.

We have mentioned this little incident, not as founding upon it any
correction of Mr Colburn, but rather as an additional illustration of the
uutrustworthiness of the vulgar Stephenson-worship of their historians
of the Smile's type, in relation to how some of the early rounds of the
ladder were reached by the elder of that remarkable family.

Mr Colburn's work on the Locomotive Engine has now advanced to
its fifth part, and so far quite upholds the promise which it at the begin-
ning held forth. The copperplates are detailed, exact, workmanlike,
with their figured dimensions clearly intelligible, and taken from types
remarkable either by novelty or proved excellence.
So far the letterpress has only dealt with the History of the Locomotive

Engine, and this is still unfinished, so that, if on the same scale the
author is to complete his work, and to include the theory and principles
of practice, we may expect a very ponderous, and. if completed as it has
progressed, a very admirable volume. In Part V. the account given of
the successive alterations and improvements of locomotive valve gear,
up to the existing link motion with variable expansion, is not only good
and clear in an historical point of view, it is history discussed and philo-
sophised by a running commentary of theoretic and practical principles
such as the historian, who is also a thorough mechanic, can alone
produce.

We look upon it as a little unfortunate for the reader that Mr Col-
burn has adopted the folio as the size for his leiterpress. Folio books
are justly and generally disliked, from their awkwardness and incon-
venience in use. Books to be read should be capable of being held in
the hand, or carried to the fireside. A folio atlas of plates without a fold,

and a royal oetavo volume of letterpress, would have been preferable in
every respect to the form chosen. It is probably too late, now, however,
even to counsel change.

In the well-executed wood cuts intercalated in the text of Part V.
are several examples of the more remarkable engines of recent English,
Continental, and American practice. These, of course, are too small to
convey more than the general type of construction in each instance.

impossible to solve the problems propounded,
surued as given, but is not so in reality.

One of the data is as-

The Introduction and Eaei.y Peogeess of the Cotton 51anufactuee
in tue United States. By Samuel Batchelder, Cambridge, Mass.
8vo. Little & Brown, Boston, 18G4.

This unpretending little work, of 108 pages, contains the very best,
choicest, most succinct, and well-arranged chronology of the rise and
progress of the cotton cultivation and cotton trades we have met with.
The historical details are brief, but well chosen, while its dates (never
omitted) are of abiding value for the future historian, who shall, more at
large, and with broader and more philosophical relations to political and
social conditions, trace the career of what has been, and is, undoubtedly,
tho most wonderful single industry with which the human race is
occupied.

Statistics of the Cotton Manufacture. 8vo. From the 7ih Re-
port, Board of Trade, Boston. By the same author.

A useful compendium of statistical information on this specialty, accom-
panied by a coloured tabular comparative statement of the products,
&C., &c, of the Free and Slave States, in which one readily sees a
greater desire to make out New England anti-slavery theories," than to
simply ascertain truth.

An Elementary Treatise on Orthographic Projection and Isometrical
Drawing. By W. S. Binns, M.C.P. One of Gleig's School Series.
12mo. Longmans & Co. 1864.

A useful help to the school drawing master and pupil
;
generally clear-

ly expressed, as well as printed, and well illustrated with wood-cuts.
In one or two places we have remarked some slovenliness of expression.
e. g ,

at pp. 32, 33, where, from what are stated, to be given, it would be

Hints on National Defence ; on matters connected with Art, and on
other subjects, including one for Trisecting an Angle. By Sampson
Sandys. London. 1864.

Thf. only comment that need be made, beyond giving the title of this

singular production, of 42 pages, is to say that it also treats of Storm
Sails, an Army of Reserve, a Site for the National Gallery, Lettering of

Railway Trains, Rectorial Tithes, and Strabismus!

Skizzen Buch fhe den Ingeneur und Maschine Bauer. 7 Heft, Bearb
W. Herausn Von F. K. Weibe, Prof, an der Kouigl Akad. in Ber-

lin. Folio. Ernsd & Korn, Berlin. 1864.

Oestereeichische Eisenbahnen, entworfen und ausgefiihrt in den Jahren
1857 bis 18(17 unter der Leitung von. Carl von Etzel. Atlas folio.

Heften I. VI., mit Text. Holder, Vienna, 1864. Reinwald, Paris.

Williams & Norgate, London.

These are both, but more especially the latter, magnificent specimens of

the perfection with which works on German engineering are now pro-

duced ; and we commend them to the notice of English engineers,

especially to that class who fancy that none but Englishmen know any-
thing about engineering. The first-named work is a miscellaneous col-

lection of examples of important and recent German works of mechani-
cal engineering, and of structural works, such as cement kilns, blast-

furnace lifts, on the Silesian system, &c, &c. The plates are well exe-

cuted, and amoDgst other objects of interest in them, we noticed a very
original and simple combination for the regulation of expansion by the

governor, due to Werner, a Prussian engineer. It is a plan liable to

one disadvantage, however, to which, in the absence of a figure, we
cannot further refer. The work is published at an extremely low price,

in view of its style and value.

The second work named above is one of the noblest additions that has
yet been made to the literature of railway engineering. It describes, in

the 6th part, just published, in the most complete and instructive man-
ner, by maps, sections, and numerous working plans, the laying out and
construction, in every detail, of the Austrian railway which connects
Germany and Italy by way of Iunspruick and Botzen. The line runs
through some of the steepest and most rugged country in the whole
of the sub-Alpine chains, and embraces tunnels, rock-proof galleries,

bridges, embankments of the most formidable description on rocky side

cutting, culverts diverting powerful mountain torrents, and other works
of the largest and most striking class in railway engineering.

It is a work in the highest degree instructive and interesting—in-

structive to the English engineer whose employment may Le ia lands

of mountain and of flood abroad—interesting to him whose practice is

in our own country, where no such gigantic natural obstacles have
called forth the same resources as from these German railway makers.
No technical library in Great Britain ought to be without a copy of

the Oesterreichische Eisenbahnen.

Experimental Researches In Steam Engineering. By Chief Engineer
B. F. Isherwood, U. S. Navy. The whole being original matter of

experiments made for the U. S. Navy. Vol. 1. 4to. Hamilton,
Philadelphia. 1863.

A very handsomely got up volume, as are all the American state pub-
lications or those of state officers, and containing undoubtedly a vast
mass of experimental facta, but facts so numerical, so little classified or

colligated for the most part, that few general conclusions have been
already by the author drawn from them ; and we fear they will here-

after be but little consulted with a view to the extraction of whatever
essence they may contain by others. We do not mean by this in any
wise to disparage or underrate the enormous mass of laborious and
accurately devised experiments here recorded, which is alike creditable

to the author, who appears to have devised and superintended most of

the experiments, and honourable to the United States Government,
which has had the enlightened liberality to support their being carried

out. Nor are we blind to the large amount of generalised conclusions

that is embraced here and there in " Chapters of Results." All we
wish to convey is that herein is matter which, if fully discussed by a
competent man, would yield a far larger and more valuable crop of

deductions than has been, or it is now probable ever will be, reaped

from it.

The preface, though written with a little dash of pedantry and affec-

tation of Baconian philosophy, proves itself to be the work of an able

and accurate minded man. We are not quite sure, that the author's

meaning means the truth, when he says that " science is nothing but
a collection of statistics, and all the real knowledge we possess is

derived from observation and comparison"—though he is quite correct



Februaiy 1, 1SG5 THE PRACTICAL MECHANIC'S JOURNAL. 297

in stating that this big "volume is only a collection of engineering
statistics," less so in adding, " with the general laws derived from them."
A great many more general laws might have been, and ought

to have been, derived from them. In the preface Mr Isherwood
combats the no doubt common doctrine of the economy to be obtained
from high measures of expansive action in steam, and gives a table,

showing this result, that when the initial steam pressure is always
constant = -10 lbs. per sq. inch, the enormous condensation in the cylin-

der, and the proportionately increased back pressure and friction of en-
larged cylinder, &c, restrict the practical economy to expansion
ranging from one and one-half to twice the initial density.

This, however, is not to state the whole case for high expansion, as

our technical readers in this branch of engineering will readily discern.

We may, in passing, notice some very curious examples of American-
English which this preface and work generally present, such as
"table, &c, of economy in rapport of fuel," "water in the form of spray
will be entrained by and carried off with the steam," &e., " experiments
on saturated and adheated steam," &c, &c.

Five great types of boilers have been experimented on, and the nett
results are to a great extent seen at a glance in the second table of the
preface.

It is remarkable how close together in evaporative power all the
boilers of all the types come, which acted with natural draft, nearly
all being between 13'S65 and 10 -126 pounds of water evaporated from
212° Fah. by one pound of anthracite, while those with artificial or blast
draft fall to from S7 6S to 7 -7 19 by the same fuel. Upon the whole the
results show but poorly for the actual efficiency of the American steam
navy; and, admittedly so by the author; the speed of the ships is in all

cases low, and the indicated H.P. produced by the units of fuel greatly
below our best British examples. Mr Isherwood himself points out some
(but only some, as it appears to him.) of the causes of this failure to

"go-a-head."
The perusal of this work has, in fact, enabled U3 better to understand

how it has come to pass that the Alabama and the Florida have mocked
the efforts of the United States navy to sweep them from the seas.

Amongst the information of a mixed theoretic and practical character
given by the plates in the volume, is the construction of Water-
man's peculiar superheater [prolonging the steam from the boiler

as a jacket round the steam pipe up to the cylinder, the throttle valve
being at the boiler] or adkeater, as it is called in classic American ; and
in plate A. the peculiar construction of the upper water pump of the
Brooklyn pumping engine—the double-seated valves of this, beating on
wood, are peculiar, and worth study at least, if not imitation.

By the general remarks at p. 213 we find that the American crack
frigates, those aquatic wonders—such as the Merrimac, the Wabash,
the Minnesota, &c, that have monitored us latterly how utterly power-
less as a naval nation we should prove if we were unfortunately tackled
by Uncle Sam—only realise an effective (indicated) horse power out of
5'57 lbs. of coal per hour, and that of the power effective on the pistons
no more than 5i -84 per cent, is available and applied to the screw shaft.

The famous steam battery " Monitor'' utilizes even less, only 53'C per
cent.

However unworthy of boast these results may be, here is an honest
statement of them. We wish much the public in England could get at simi-
larly copious and carefully made out results as to our own steam navy.
Were it so, some of the flourishing narrations of " runs at the measured
mile, &c." when " the machinery worked to the satisfaction of all who
saw it, and elicited the eulogiums of the authorities who were on
board," with which the naval and military intelligence of the Times
and other papers abound, would, we fear, very often wear an aspect
more nearly approaching these American achievements than it would
be pleasant for those who pay for navies to know.

Des Condensetjes pae suefaces et de l'application des
Hatjtes pbessions a la Navigation a vapeue. Par Amedee
Ssbillot, Ingenieur. bvo. 3 Plates. Paris, Bertrand. 1864.

This is a very clearly written and suggestive digest of nearly all the
main points that relate to the great questions, of high pressure, expan-
sion, and surface condensation, comprised in eight chapters. Though
not once mentioned throughout the book, it was not without some
curiosity that we remarked that the types of engines given in the plates
are identical with those of the Moultan, the Golconda, &c, as con-
structed by Humphrys & Tennant.

The Linen Teade, Ancient and Modeen. By Alex. J. Warden,
Merchant, Dundee. 8vo. London, Longmans & Co. 1364.

This goodly volume, withal its unpretending title, contains not only
the mo3t complete and comprehensive account of the linen trade, to
which, by its title, one would suppose it limited, but also an excel-
lent account of almost all the other fibrou3 materials that have been
proposed or employed as the basis of textile fabrics analogous to linen.

The author has obviously worked at his history as at a labour of

love, and produced a work that almost no one could take up without
becoming interested in its historical and topographical details, and that
must long remain of sterling value to all concerned in the production
or sale of linen, as a repertory and authority.
The first Section, of 110 pages, is devoted to "The Raw Material,"

and in this we have not only the natural history and distribution in

space of all the fibre-growing plants, but an extremely good resume of
the agriculture and the conditions for success and for securing special
qualities of fibre, as respects all the more important fibrous materials.
In Sections II. and III. we have the archaeology of linen, beginning

with "Bible linen " and coming down to modern days. Mr Warden is

evidently an orthodox churchman of some Scottish form, and does not
hesitate to take the start point of linen history from " the first inter-

view between man and his Maker after the fall," when " unto Adam
and his wife did the Lord God make coats of skins and clothe them."
Coats, he says, might be better translated tunics, and " tJi£se were after-
wards (by an easy change, no doubt, as the etymologists say,) made of

woollen or of linen." Though the author, in his opening sentences, tells

us that linen was fabricated more than four thousand years ago, he
appears never to have entertained a question whether this transition

from heaven-descended skins, to the wide-spread flax cultivation and
manufacture of fine linen in Egypt, was likely to have taken place

within much less than two thousand years, in accordance with doc-
trinal chronology.
But however Mr Warden's method of writing history, may be behind

modern modes pour verifier les dates in logical rigidity, we may well
follow his narrative with interest, and feel pleased if nothing more,
with the truthful piety of the author. His historical lucubrations
cannot deprive his work of its great practical value.
The fourth Section, in its first and second purts, is devoted to the

description of the modern linen manufacture all over the world

;

the fifth, and last, to the manufacturing operations whereby the fibre

becomes linen cloth ; all which is ably, lucidly, and exhaustively
given.

Whatever opinion may be arrived at as to the archaeological part of
the history in Mr Warden's book, there can be but one formed as to the
able way in which he has traced the growth and change of locality of
the linen manufacture in modern times.

The long chapter in which (p. 389 et seq.) he traces the origines, the
rise and progress, and present state of the linen manufacture of the
North of Ireland, should be studied by Irish Members of the House of
Commons, and by all others who are still desirous that the great and
prosperous staple trade of the north should overflow and spread over
the south and west. The attempts hitherto made to effect this have
been singularly unsuccessful and discouraging. Some of the causes of

this which are of anterior, if not of historical origin or date, and which do
not quite lie on the surface, may be more or less discerned by a reflec-

tive reader, who, being personally well acquainted with the social condi-
tion of the south and west of Ireland, shall take up and study this

chapter of Mr Warden.

—

Ed.

Examples op Bridge and Viaduct Construction, of Timber, Masonry,
and Ikon: From Contract Drawings and Admeasurements of Select

Works. By W. D. Haskoll, Civil Engineer. Large folio Atlas.

Lockwood & Co., London. 18C4.

An atlas of 46 lithograph plates but indifferently executed, and from
original works, which, if they be "selected," have been most unhappily
so— for amongst them all we are unable to find a single one remark-
able as to size, typically original in constructive design, or instructive

or valuable as a model for the practical man to follow. If we aie to

choose the best amongst the three classes of bridges here embraced

—

where none are good—we should say the masonry bridges and via-

ducts are the least open to unfavourable judgment. The iron bridges,

which form the latter part of the volume, as "Examples" of what
iron bridge building is at this day, are, we had almost said, " below
contempt." Several of the examples given are of small occupation, or

other such bridges of a character that would have deserved no com-
mendation even as long ago as when the London and Birmingham Rail-

way was in progress. Others, without any redeeming points, directly

convey erroneous notions.

Take, for example, the patterns for cross sections of cast iron girders

in plate 41, figs. 3, 1, 5, 8, 10, 13, 17, and 18, where every single section

given is bad, and conflicts with all the knowledge that we have of late

years acquired as to the conditions of consolidation of cast-iron in cooling
and crystallising, and with many of the commonplace maxims as to

form for castings that are based either on the mechanics of structure

or the experience and practice of the iron founder.

Whilst such numerous and noble good examples of bridges of all sorts,

and so many of which have never yet been fully described, exist in all

quarters of Europe and America, and we might now add India, it is not
creditable to our British engineering literature that such a work as this

should have been put forth.
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Construction of Maps, Treatise on, Hughe?, Third Edition, fc. 8vo, 5s, cloth.

Manual of the Steam Engine, Galbraith, fc. 8vo, 3s, sewed.

CORRESPONDENCE.

C3T We do not hold ourselves responsible for the views or statements of onr

Correspondents,

(To the Editor of the Practiced Mechanic's Journal.)

Sir,—The good opinion of M. Carre's Dioptrical Water Gauge expressed

in the last issue of your truly valuable publication has given me, I need
scarcely say, great pleasure. I hope you will now permit me to make
a few observations in answer to those in which you express a want of

confidence in all tube gauges. It appears to me that there are three

principal objections to be made against the employment of " a plate of

glass fixed into the boiler proper," as an indicator of the height of the

water. In the first place, a rather large slit has to be made into

the shell, which would have to be corrected by the use of a mouth-
piece ; 2, No easy means could be adopted for cleaning the plate

I'rom any deposit while the boiler was at work; 3, The indications

would be very difficult to read, more especially at night, unless a ray

of light were thrown through another aperture. I confess that my
opinion can scarcely be called disinterested, but I venture to think that

my gauge is not merely the best of its kind, but also that its kind is the

best.— I am, Sir, your obedient servant, »

D. F. Leblanc.
102 Fleet Street, London, Jan. 14, 18G5.

[As M. Leblanc truly remarks, his opinion must be an interested one.

The writer of the notice on M. Carre's Water Gauge, in the preceding

number of the Practical Mechanic's Journal, is still unmoved in his

convictions. The objections raised by M. Leblanc are easily answered.

In the first place, if even a large slit had to be made, it would be a very
ordinary boilermaker's job to rivet a strengthening ring on the inner

side of the plate where the slit or opening is cut. From experiment
with & plate of glass made in the manner proposed, it is found that de-

posit never takes place entirely over its surface, so it would always
render the true height of the water capable of accurate detection. The
third objection, as to the difficulty of reading the water line, is also very
weak. It can be arranged in many ways. There is no reason why the

ordinary "gauge lamp" should be discontinued, the rays from which, as

at present would, by merely altering its position 90°, be wholly thrown
against the plate glass. It is gratifying to find discussion commenced
on so important, but unfortunately so little thought of, subject, and
it is to lie trusted that the inquiry will be continued with earnestness.

—V. D.]

CYLINDER FOUNDATIONS.

The following letter, recently addressed to the Editor of the Times, will

certainly be interesting to the readers of the Practical Mechanic's
Journal; we therefore reproduce it in toto:—

Sir,—Perhaps the following extract may show to whom the credit of

"inventing" this method of securing foundations is due. It is taken
from Captain Hector Straith's "Treatise on Fortification," published
by William Annan, of High Street, Croydon, in 1833, pages 123-125:

—

" Pile work of timber would in India soon be destroyed by the
ravages of the white ant, and for ages, edifices have been secured on
the sandy soil of the Coromandel coast by resting the walls on wells

which are constructed in the following curious manner, by a caste of

people called well-sinkers :—The ground to be built upon is excavated
and cleared away as far as the loose nature of the soil will permit, when
it is levelled and the wells are formed and founded on this surface. The
wells are of two kinds—of bricks or of pottery, the former about 4 feet

in diameter in the clear, and the latter 3 feet. Colonel de Havilland,

of the Madras Engineers, gives the following account of these wells, as

prepared for the foundation of St Andrew's Church, at Madras, a depth
of 14 feet below the surface being excavated and levelled, on which the

work was begun :

—

" The process of sinking these wells is as follows :— If of bricks, the
bricks are made purposely for them, and of a shape to fit each other in

their breadth in circular layers, like the voussoirs of an arch, of the
usual thickness and about seven inches long ; a little longer as the dia-

meter of the well increases. Before these bricks are laid, a ring of wicker-
work, of the diameter of the intended well, and as broad as the bricks are

long, is placed on the surface, and on it the bricks are carefully laid in

horizontal layers with a little clay mortar very liquid between them.
A cylindrical wall is thus raised to a convenient height ; or, if known,
as high above the surface as it may be required to sink the wells below
it. The cylinder thus formed is firmly bound together outwardly with
hay or straw ropes or twists wound round it from the bottom to the top

;

this done the well-sinker gets into the cylinder with a basket and
with his hands chiefly, when the mud is soft, sometimes with a short-

handled hoe or other fit tools, he excavates the soil from the bottom and
and fills the basket, which is then hauled up by other workmen on scaf-

folding above and handed out of the way. In this operation great care

must be taken to excavate evenly all round under the wicker-ring, that

the cylinder may preserve its perpendicularity. The process is thus con-

tinued until the cylinder disappears beneath the soil, or until the bottom
is found to be of sufficient consistency for the object in view. If the

cylinder be not long enough to reach such a soil it is raised again (by
additional layers?) and bound round as before, and the well-sinker con-
tinues his work until the object—a good soil or rook—is attained. The
well is then filled with brickbats, sand, shingle, small stones, or any
other substances which will not dissolve or alter in their volume in

water, and will admit of being rammed down to a solid consistency.
The wells having been placed as near to each other as practicable, the

interstices between them are very limited, but these interstices are also

to be filled up, and rammed down with the same kind of materials as

the wells themselves. The whole space is then levelled to a uniform
surface perfectly firm and impenetrable, on which the masonry of the
foundation is established.

" St. Andrew's Church, built in 1^18, stands firmly on its bed of

wells, although built on soil of the nature of quicksand. The pottery
wells are fitted up and sunk like the others, but the cylinders are formed
of baked rings formed in frames, two to three inches thick, and five to

six in height, in lieu of bricks. These, however, are seldom used for

wells much more than three feet deep (diameter?) while, on the con-
trary, wells even from 12 to 15 feet in diameter are often sunk with
brick in the way above described, and to a very great depth."

Hammersmith, Jan. 18.

C. M. D.

OBITUARY.

THE LATE PROFESSOR BOOLE, F.R.S.

One of those men known to a limited circle, but within that circle the

object of an affectionate respect, approaching to veneration, died
suddenly a few weeks since. The Professorship of Mathematics, which
Dr Boole held in Queen's College, Cork, would not of itself make the
holder celebrated, and the works which he published from time to time
dealt with such abstruse questions of mathematical and metaphysical
inquiry, that they could be appreciated only by a few. Those who
were capable of understanding their value held them in the highest
estimation, and will look upon the premature death of their author as a
grave loss to the world of thought. The yet smaller number who were
admitted to the privilege of Professor Boole's friendship, will grieve
that they have been separated from one, intercourse with whom was a
source of instruction and delight, whose far-reaching powers of thought
were exercised on the subtlest problems of philosophy with a precision

and energy rarely shown in any inquiry, who united to the extent of

his mathematical learning a width of culture which preserved him from
the dangers of isolated studies, and who threw over all the charm of an
unconscious simplicity, before which pretension was abashed.
The earlier years of Professor Boole's life were spent in the neighbour-

hood of Lincoln, and it was during his residence at Lincoln that he first

became known by his contributions to the Cambridge and Dublin
Mathematical Journal. The great abilities shown in those papers
led to high expectations of his future career, and these expectations
were further heightened by the publication of T/ie Mathematical
Analysis of Logic. Those who take an interest in the progress of
mathematical studies were, therefore, sincerely gratified when they
heard, little more than ten years since, that Mr Boole, although not a
member of any University, had been chosen to be the Professor of

Mathematics at Cork. The post was one which Mr Boole was eminently
fitted to adorn, and, at the same time, it gave him better opportunities

of pursuing his favourite studies. Soon after his appointment he
received the honorary degree of LL.D. from the University of Dublin

;

and in 1854 he published the first-fruits of his Professoriate, in An
Investigation of the Laws of Thought, on which are founded the Mathe-
matical Theories of Logic and Probabilities. The subject of this volume
was continued in a memoir in the Transactions of the Royal Society of
Edinburgh, " On the Combination of Testimonies and of Judgment,"
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and soon afterwards, when he was elected a Fellow of the Royal

Societv, he resumed the subject in a paper " On the Theory of Proba-

bilities," read before the society on the 19th of June, 1862, and since

published in the Philosophical Transactions. In the meanwhile he

wrote his work on Differential Equations, which has become a class-

book in the University of Cambridge. He was engaged in the prepara-

tion of a second edition of this work at the time of his death, and he

spent part of his last summer vacation in London, ransacking the

treasures of the Royal Society and the British Museum, that his book

might be as perfect as possible.

An untimely death has put a stop to his labours. Tliey were under-

taken in pure "love of science, and with no thought of winning honour

and renown ; but their value was recognized throughout the kingdom,

and by the foremost mathematicians upon the Continent. But Pro-

fessor Boole, though a devoted student of exact science, recognized the

limits of scientific method. Nowhere are these limits with greater

clearness defined than in his work on the Laws of Thought, which has

been sometimes deemed an undue extension of mathematical processes.

He, himself, delighted equally in mathematics, in poetry, and in meta-

phvsics, and the range of his knowledge was in each of the widest

order. His acquaintance with the literature of the modern world was
singularly extensive. He was a great lover of Dante, and it may not

be deemed trifling to mention that he esteemed the Paradiso more than

the Inferno; and if the width of his culture was great, no one can read

the Laws of Thought without being struck by the profoundly religious

spirit in which he worked at his favourite studies. But the quality

which, perhaps, most marked him out from his fellows, was an intellec-

tual modesty, such as he once described as " inseparable from a pure

devotion to truth." It was not that he was unduly shy or retiring, but

that he appeared absolutely insensible to his claims upon the attention

of others. Death has checked the development of his character here,

but the memory of his gifts and graces will be jealously preserved by

those he has left behind, and most of all by a widow and children now
sorrowing. The immediate cause of his death was an effusion upon the

lungs.

PROCEEDINGS OF SCIENTIFIC SOCIETIES.

THE MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM
boiler explosions,

a>'d attainment of economy in the use of steam.

Guarantee, £10,000.

1. This Association was founded in the year 1854- Its original objects were as

Object No. 1 :—To prevent the occurrence of Steam Boiler Explosions, by which

so many lives and so much propertv are annually sacrificed.

Object No. 2 :—To assist all who employ Steam Power to do so in the most
economical and efficient manner, both as regards their Engines and Boilers.

Object No. 3 :—To render unnecessary any Legislative interference with the

use of steam, which, however liberally carried out, could not fail to cramp and

harass the steam user This Legislative interference has, however, frequently

been demanded by juries eneraged upon inquests consequent upon fatal Boiler

Explosions, as well as by others, as being a measure necessary to the public

protection. . , . . , _

When the Association was first started, objections were raised against the

system, then untried, of boiler inspection, but these objections experience has

dispelled. The Association has successfully maintained its course of inspection

for the last ten years, its example is now being followed by others in different

parts of the country, and the system of voluntary periodical boiler inspection,

inaugurated by this Association ten year3 since, has now become a National

Engineering Institution.

Ten years* actual working of this system lias established its general utility to

the steam user, as well as its sufficiency for the prevention of steam boiler ex-

plosions ; while the constant investigations that have been made by the Associa-

tion, as to the cause of those explosions which have occurred to boilers not under

its inspection have shown with what unnecessary mystery this subject has been

too frequently shrouded, and that, as a rule admitting of but few exceptions,

steam boiler explosions are neither accidental nor mysterious, but may be pre-

vented by the application of common knowledge, and the exercise of common

These fundamental principles baing established, viz.:—That steam boiler ex-

plosions may, as a rule, be prevented, and that the system of periodical inspection

is adequate to that purpose, the Association has felt that the time has arrived

when it might safely, and in the promotion of it3 original objects, take another

step in advance, and has therefore engrafted upon the simple system of periodical

inspection hitherto adopted, the principle of pecuniary guarantee.
_

This pecuniary guarantee will by no means supersede inspection, since complete

inspection will be made the basis of guarantee, while no boiler will be guaranteed

that is not actually known to be safe. A pecuniary guarantee, based upon these

principles, will clearly assist periodical boiler inspection, since it will offer an

additional inducement to the members to afford the opportunity of making a

complete insppction of their boilers, which it has hitherto in some cases been

difficult to obtain ; while it is thought it will also give increased confidence to

steam users, and thus widen the influence of the Association. So that the adop-

tion of the pecuniary guarantee will prove to be in harmony with, and to pro-

mote the main object this Association was originally founded to attain, viz. :—

"The Prevention of Steam Boiler Explosions." «.,«..«
AH reports therefore, issued on and after January 1st, 1865, by the Chief

En"inw>r to the members of this Association, upon the safety of their boilers,

will l»e virtually endorsed to the amount of £300 with regard to each boiler

enrolled, or, in other words, the inspection will be guaranteed. So that, in the

event of the explosion of an approved boiler under the charge of this Association,
the damage done thereby, whether to the boiler itself or to the surrounding pro-
perty—other than by fire—will, to any amount within the limit of the guarantee,
but not beyond, be made good to the owner or owners of the boiler.

It is now felt to be highly important that object No. 2, viz.;—'- The Attainment
of Economy in the Use of Steam," should be prosecuted more vigorously, since
there are many points, the investigation of which would prove of considerable
value to the members of the Association. Thus :—A good deal of uncertainty
exists as to the results obtained from the peculiar system of compounding engines,
which the requirements of this district have called into existence, and capital is

too often invested unremuneratively in consequence. Perhaps equal uncertainty
exists as to the comparative evaporative economy of different forms of boilers, of
which there are so many, so that the steam user is at a loss to decide between
rival claims. Again, the steam jacket, and the system of superheating, which
have been found to be productive of economy in other parts of the country,
deserve investigation, as well as the subject of heating feed-water before it enters
the boiler, and many other questions that might be mentioned.
To enable the Association, therefore, to fully prosecute all the objects originally

contemplated, and, in addition, to establish a guarantee fund for the carrying out
of the pecuniary guarantee now proposed, the rate, after the 1st of January, 3865,
will be raised to one guinea and a half per boiler.

This new rate of annual subscription will, it is thought, put the Association on
a satisfactory pecuniary basis. The committee have made careful investigations
as to the number of explosions that have occurred during the last ten years, not
only to the boilers under the inspection of this Association, but also to the whole
number in use throughout the country generally, and they feel confident that,
with the efficient system of inspection which this Association is resolved to main
tain, the claims upon the guarantee fund will not be heavy, and that the rate of
one guinea and a half per boiler will not only be adequate to meet any demands
that may be made in the event of explosion, but also to carry out the original
plans of the Association:—The maintenance of a liberal and efficient system of
periodical inspection, and also the institution of a series of scientific investiga-
tions.

The members of the Association, generally, cannot have so good an opportunity
of forming an opinion upon this subject as the executive committee ; and, there-
fore, to give them full confidence that their claims will be met should explosion
occur, ten of the members of the executive committee, including the president
of the Association, have determined to assist the guarantee fund during its
infancy, and have therefore endorsed it to the amount of £1,000 each for the next
four years, viz. :—From January 1st, 1865, to December 31st, 1868. With not less
than ten guarantors the guarantee will thus amount to at least £10,000, which
will prove more than sufficient to meet any claims that may be made upon it.

Such advances as the committee may find it necessary to make to the guarantee
fund to be repaid them as soon as the funds of the Association will permit, and
interest at the rate of five per cent, to be allowed them in the interval. But the
guarantors to have no further security for the repayment either of principal or
interest than the successful working of the Association, so that no steam user, on
becoming one of its members, will contract any further pecuniary liability than
that of the payment of the subscription for the year in which he may enter.
Thus, while all the members of this Association share its benefits mutually, the

pecuniary responsibility of the guarantee is borne exclusively by the president of
the Association and those members of the executive committee, who voluntarily
accept the position of guarantors, to whom therefore the owners of boilers enrolled
in this Association may look for the payment of claims, in the event of explosion,
to the extent of £1,000 for each of the guarantors, or £10,000 for the whole.
The Association, in adopting the principle of pecuniary guarantee—which is

perhaps like many other principles, however valuable, capable of abuse—is par-
ticularly desirous that it should not in any way act as a premium to carelessness,
and lead to the careful being taxed for the careless. In order to guard against
this, it has been resolved only to make compensation on the occurrence of actual
explosion ; but it will be by no means essential to the establishment of a claim
for compensation that the explosion should result in the entire destruction of the
boiler, since many explosions are of a very inconsiderable and partial character;
and the occurrence of such to any approved boiler would certainly entitle its

owners to receive compensation. While, therefore, no compensation will be made
incases of partial injury to furnace crowns, which do not result in actual rent,
and arise simply from the carelessness of attendants, and to compensate for which
would be to remove inducement to carefulness ; compensation will be paid, if the
injury to the furnace crowns, however partial that injury may be, shall result
from weakness, since that is the province of inspection to detect and prevent.
By this arrangement, therefore, the members will retain their interest in the care-
ful attendance of their boilers by remaining subject to loss arising from minor
damage ; while at the same time they will enjoy the security of knowing, that in
the event of explosion, whether trifling or serious, they will receive compensation,
to the extent of the injury done—other than by fire—whether to the boiler or
surrounding property—within the amount of the guarantee, viz., £300.
In the event of explosion, it is not intended that anything short of wilful de-

struction of the boiler should vitiate the guarantee, and it is evident that a com-
mittee meeting claims from the guarantee fund of a mutual association, must be
in a position to exercise far more liberality than they possibly could do, if they
met those claims out of the purse of a proprietary who looked to them for
remunerative dividends. While, however, the Association does not on the first

adoption of the principle of the pecuniary guarantee, pledge itself to compensate
its members for losses they may sustain through injury to their boilers, other
than those resulting from actual explosion, or from imperfect inspection:—never-
theless, its intention is to push the principle of compensation for injuries that
may be fairly termed accidental, to the utmost extent, as long as that course is

not found to act as a premium upon carelessness, and thus to defeat the objects
of the Association, and promote rather than prevent, steam boiler explosions.

In conclusion, the Association looks forward most hopefully to the result of its

new course of action ; which—to recapitulate—is to engraft the principle of
pecuniary guarantee upon a liberal and efficient system of voluntary periodical
inspection. The guarantee is by no means to supersede efforts for prevention

;

but, on the contrary, to secure their adoption ; since compliance with complete
inspection on the part of the members will be made a condition of their partici-

pating in the guarantee, so that the efficiency of the system of inspection will be
promoted,
Since this is a Mutual Association, and there is no proprietary to reap any pecu-

niary advantage from its extension, its members feel that they may without any
delicacy call upon steam users generally to join their ranks ; and they urge them
to do this, not only on the ground of the benefit they would receive in the general
management of their own boilers, as well as on account of the saving of life and
property that would result from the prevention of explosions, but also because
the extension of a mutual association for carrying ont a voluntary system of
periodical inspection must—more surely than any other course—render unneces-
sary Government interference, and also make any plea for it untenable.
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MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETT.

PIIOTOGRA.FHICAL SECTION.

Ordinary Meeting, Nov. 3, 1864.—Professor W. C.Williamson, F.R.S., &a, &c,
Vice-Pre ident of tbe Section, in the Chair.

Mr A. Brothers exhibited some portraits which he had taken by means ot the mag-
nesium light.

Mr War.iley presented to the Album twelve very beautiful photographs of scenery in

Cumberland/Westmoreland, &c, taken >>y the Taupenot process.

Some photographs printed by the Wothlytype process were exhibited and much
admired.
Mr Joseph Sidebotham then read bis paper "On Printing Transparencies for the

Stereoscope and Magic Lantern," in the course of which he called atteniion to tbe fact

that we were indebted to Mr Dancer for inventing the binocular camera, without
which the stereoscope *nd its attendant pictures would not have been, as at present,

found in almost every home.
Ordinary Meeting, December 1 1864.—Mr Mudd presented four large and very

beautiful photographs to the socie y's portfolio,—two taken iu Dunbam Park, and two
in North Wales, by the colodio-albumen process.

Mr Nevill exhibited some good prints produced bv making paper sensitive with a
solution of salts of nitrate of uranium and nitrate of silver, and when the image began
to appear, developing with sulphate of iron; the prints were only exposed fifteen

seconds.

Mr Sidebotham exhibited several specimens taken by himself, by the Wothlytype
process, on different kinds of paper. He had experienced considerable difficulty in

finding paper to which the collodion would adhere in tbe washing process. Silver

prints from the same negatives were exhibited, and considered superior to those by the

Wothlytype process.

Mr Dancer exhibited on the screen, by the aid of the oxy-hydrogen light, a series of

photographic pictures by members and others. The series consisted of transparencies,

taken by various processes, and was a trial of their relative merits for exhibition iu this

manner.
Many beautiful pictures were exhibited printed on albumen, collodio-albumen,

Fotbergill. tannin, oxymel, and syrup processes, and also taken on co'lodion in the

camera. The two latter processes were decided to be ihe mot suitable; the photo-
graphs taken in India by Mr Buxton wee much admired. Several photographs of the

Moon were exhibited by Mr Brolhe s, one of which was taken by himself.

Dr Roscoe exhibited some very interesting photographs of thy fixed lines in the solar

spectrum made by Mr Rutherford ofNew York.
A paper was read "On Some Products Derived from Indigo Blue," by Dr E. Schunck,

F.R.fl,, Vice-President.

Ordinary Meeting, December 13th, 1864—Mr Binney, F.R.S., exhibited some spores

of plants found in Ihe splint coal of Met hi II, Fifeshire.

A paper was read by Mr William Brockbank, " On tbe Discovery of the Bones of the

Mammoth (Elephas primigenius) in a Fissure of the Carboniferous Limestone at Water-
houses, near Leek."

PHYSICAL AND MATHEMATICAL SECTION.

Novrmber 10th, 18')4.—Professor Clifton exhibited an accowstical electric telegraph,

by which a note, sounded at one end of tbe line, is reproduced at the other end.

Dkcembkr 27, 18G4.—Mr John Robiuson and Mr Joseph Spencer were elected

Ordinary Members of the Society.

MICROSCOPICAL SECTION.

Deckmber 19th, 1301.—J. Sidebotham, Esq., President of the Section, in the Chair.

Exhibitions.

The skeleton of an adult gorilla, by Thomas Alcock, M.D. The more striking pecu-
liarities of the gorilla skeleton were explainod by comparison with the hitman bones,

by Edward Lund, Esq., F.R.C.S. Ex.
Specimens of comamla rosacea, from the Cove of Cork.—Thomas Alcock.

A jay, with the beaks crossed and very much overgrown.— A. G. Litham, Esq.

Mounted foraminifera. from Dog* Bay, coast of Galway.—Thomas Alcock.

Communications.

Mr Latham gave the result of his examination of a shell of Helix nemoralis brought
by Mr Glover, from the shore of Gorteen Bay, Connemara.
Mr W. H. Heys read a communication on the structure of cotton.

Mr Nevill showed mounted specimens, and handed in a list of 43 forms of Foramini-
fera, found in sand from the shore of Gorleen Bay, Connemara.

SOCIETT OF ARTS.

ON THE BEST MODE OF APPLYING POWER TO PROPEL TRAINS OV THE
METROPOLITAN AND OTHER RAILWAY LINES HAVING FREQUENT
STATIONS, AND IN TERMINAL STATIONS.

By Pkter W. Barlow, Esq., F.R.S.

My attention was first specially directed to the subject of the motive power on railways

in the year 1 844, when I was instructed by ihe directors of the South-Eastern Railway
to report on the applicability of the atmospheric system to the Tunbridge Wells branch
of the South-Eastern Railway, and my investigation, containing some experiments on
tbe Tyler Hill incline of the Whitstable Railway, was laid before the Iastitution of
Civil Engineers in 1845.

In the year 1848, on the opening of the North Kent Railway, the locomotive superin-

tendent reported to me that a much greater consumption of coke occurred than with
similur trains on tbe main line, which was supposed to arise from tbe smaller radii of

the curves and steeper gradients.

The stations being more frequent on this line, it was necessary, in order to under-
stand ihe cause of thi= loss, to distinguish what portion of tbe total power was required

to put the trains in motion as distinguished from thit employed in traction, and I cal-

cu ated the acceleration of trains with varying tractive power, which was compared
with the observed acceleration of locomi five trains on the Scuth-E;istern and Great
Western Railways, aud with the experiments made by Mr Stephenson on the Atmos-
pheric Railway at Dalky.

It is sufficient for tbe present purpose to say that, with due allowance for the loss of

t-active force with increase of velocity, the experiments fully confirmed the theoretical

calculations, and left uo doubt of the practical accuracy of the formu'a.

In the progress of these experiments on locomotives, I remarked the serious loss of

time which arose in getting the train into speed; on the South-Eastern Railway, at

that time, one and a half to two miles wjs generally required to get the train Into full

speed, and, on the Great Western, between three and four miles; and it became appa-
rent, by testing the rate of acceleration due to the tractive power of the North Kent

engine, that it was impossible to make the journey (stopping at every station) in the
time required, even if tbe trains had no friction or incline to contend with.
The only remedy was engines of greater tractive power aud weight, and these have

been adopted to such an extent, to meet all cases, that, under favourable circumstances,
a momentum and velocity is given to the train in 150 yards that would be sufficient to
take it half a mile on the level if the engine w as detached ; and having recently observed
this fact, it occurred to me that in working metropolitan lines, with frequent stations,
sufficient power might be given at the station by stationary power to propel the train,
without the aid of a locomotive, to the next station ; and having, upon careful conside-
ration, arrived at an opinion that such a mode of working will give a greater average
velocity, and be apparently superior in oiher respects to tbe use of locomotives in such
cases, I have been desirous of laying my investigation of tbe subject before this sociely,

as a matter deserving of discussion, from its important effect on the capability of metro-
politan railways to relieve street traffic.

In tbe ordinary duty of locomotives, as employed upon the great systems of railway?,
the distance between tbe stations or points of stoppage is such that tbe great and impor-
tant duty of the engine is to maintain the requisite speed after that speed has been
acquired; and one of the first facts which an inquiry into the subject cannot fail to
establish is, that the locomotive engine is admirably adapted for this purpose; and, as
regards the fuel expended for a given amount of work, it is one of the m. tt economical
forms of engine in use.

This result will appear, whether we take the work performed by an expfess engine
in an express train, or a heavy goods engine drawing a slow train; and hi either case
it results that, provided the distance between the stations is large, so that the engine
can wjrk for a considerable time, exercising its power at a fair working speed, the
economical working of locomotive engines, comparing the work done with the fuel
consumed, become manifest.
When, however, the duty to be performed is that of working a line in which the sta-

tions are very close together, and the stoppages frequent, it then results that all, or
nearly all, the work of ihe engine is expended in acquiring the traveling speed; and
that, in fact, it has not ceased to accelerate its speed when it becomes necessary to shut
off the steam and apply the brakes, so as to stop at the next station. In fact the same
engine which in long stages would make an average speed of 35 or 40 miles per hour,
is incapable, with frequent stations, of making an average speed of 13 or 14 miles, even
with a greatly reduced load.

In this condition of things, which is in fact the condition of metropolitan railways, a
new set of circumstances has to be met, and the question arises whether, where these
circumstances exist, stationary power, when applied in a manner strictly adapted to the
case, is not more economical—capable of greater speed—and in all respects more suit-

able to tbe conveniences and exigencies of the traffic than locomotive power ?

In terminal stations the use of stationary engines will add much to tbe simplicity of
tbe working. At present, as the locomotive arrives in front of the train, it is made
prisoner until the train is removed. It has then to go to another part of the station to
be turned on to take in coke and water, and then comes b ck again to the train it has
to take out. The.-e frequent operations not only wear out the road and points and
crossings very rapidly, but cause constant stoppages to trains arriving to enter the sta-

tion. To avoid a portion of this difficulty, the locomotives are sometimes run tender
first, a mode of working which amounts to an admission of imperfection, and appears
to foreshadow a change in the present system, particularly as the more the traffic in-
creases the more these imperfections will be felt. When the stations are near together
the time required to acquire the speed is so important an element that greater tractive
power is requisite to enable a reasonable average speed to be maintained; and the
power of the engine is governed by the power requisite to put the train into motion.
Thus the actual power exerted to propel trains of forty tons every five minutes each
way on a railway similar to the Metropolitan, of three and a half miles in length, at
the velocity now adopted, would Hot, allowing one-third 214 horses, lost power, and 15
lbs. por ton traction, exceed to obtain which at least ten locomotives, capable of exert-

ing in the aggregate a power of 2200 horses, are required in consequence of the com-
bined losses from the extra weight to be conveyed, the power to overcome the inertia,

and, thirdly, from the engine b;ing restricted from making a fair working speed, these
losses being in addition to that of the engine itself from friction, &c.

Seeing that it is necessary to use such powerful engines to passenger trains where
the stoppages are frequent, it follows that the weight of the engine b. comes large in

proportion to the weight of the train, and therefore, if that weight can be dispensed
with, much less power will suffice to give the same amount of speed, or, with the sam^
amount of power applied, a much greater speed will be obtained. Iu like manner if

the weight of the engine is dispensed with the train can be brought to rest in less time
by means of the brake; and coupling this with the increased rapidity with which the
speed at starting can be acquired, it follows that dispensing with the weight of the
engine would be of very great advantage in the case of stopping trains. In order to
show the disidvantages under which locomotives act when stations are frequent, a
c mparison is here made of the speed which will be obtained by a locomotive weighing
40 tons, having an effective tractive power of 4000 lbs., with a stationary engine of the
same power, and another of 8000 lbs. tractive power, the stations being assumed to be
1000 yards apart, aud the railway in the first place level, the second on a gradient of 1
in 200, and tbe Lhird on a gra lent ofl in 100.

(To be continued)

INSTITUTION OF CIVIL ENGINEERS.

Jan. 10, 18G5—Juhn Fowler, Esq., Vice-President, in the chair.—The Discussion
upon Mr Joseph Taylor's Paper, ou "The River Tees, and the works upon it con-
nected with the Navigation," occupied the whole evening ; and not having been con-
cluded, the publication of the Abstract is deferred.

' It was announced that tbe Discu-sion upon Mr Taylor's Paper, on " The River Tees,"
would be resumed at the next meeting, Tuesday, January 17th, when, if time
permitted, the following Paper would be read : " Description of tbe Port and Docks of
Marseilles," by Mr T. Hawthorn.
Jan. 17th, at 8 p.m., 1°. Discussion on "The River Tees." 2°. " Port and Decks of

Marseille)," by Mr T. Hawthorn.

INSTITUTION OF ENGINEERS IN SCOTLAND.

The Third General Meeting of the Eighth Session was held in tbe Institution Hall,

204 George Street, ou Wednesday the 2lst December, 18G4, at Eight o'clock p.m., Mr
Jas. R. Napier, the President, in the Chair.

Mr J. G. Lawrie read the Report of the Committee appointed to confer with the
Scottish Shipbuilders' Association as to Amalgamation. The Report was received.

The Committee was re-appointed, and instructed to continue negotiations.

Professor Rankiue, referring to the donations received, directed special attention to

the valuable work received from Professor Clausius.

A Paper on "Recent Improvements in the Manufacture of Cast-Iron Pipes," by Mr
George Lauder, C.E., was read ; a discussion followed.

The discussion was resumed on Mr A. C. Kirk's Paper, and terminated.
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The discussion on Mr J. Moffat's Paper was resumed and terminated.

A Paper "On an Improved Boiler Carriage," by Mr John Yule,—was read. The
discussion was postponed.

REPORT OF THE COMMITTEE APPOINTED BY THE ROYAL SCOTTISH

SOCIETY OF ARTS.

TO AWAED TUE PRIZES FOB COHMUNICATION'S LAID BEFORE THE SOCIETT DURING SESSION

1S63-64,

The Committee having met and carefully considered the various Communications
submitted to the Society aDd reported on during the Session 1S63-64, beg to report

that thev have awarded the following Prizes :

—

1. To Alexander Bryson, F.R.S.E., F.G.S.L., £c.,—for his Communication "On tin

Means of Determining the presence and position of Icebergs during Fogs, or Darkness

at Sea,"—read, and illustrated, 25th April, 1S64. (409G.)

The Hepburn Biennial Prize, value Twelve Sovereigns.

2. To Edward Sang. C.E., F.R.S.E., &a,—for his "Description of an arrangement

for adjusting the Beat of a Clock to within a small fraction of a second,"—read, and

apparatus exhibited in action, 11th April, 1S64. (4103.)

The MacdougaU-Bri-ibane Biennial Prize., value Ten Sovereigns,

3. To "victor Kullberg, Chronometer and Watch Manufacturer, 12 Cloudesley

Terrace. Islington,—for his "Description of Improvements on the Chronometer
Balance"—read and illustrated by a model and drawings, 11th April, lS6i. (4102 )

The Reid and Auld Prize, value Seven Guineas.

4. To Thomas Strethill "Wright, M.D., F.R.C.P.E., 4c.,—for his Communications
"on the Modification of Capillary Attraction produced by Induction Currents, and on

a new class of Cohesion Figures resulting therefrom ;"— * on the effects of Salts on the

conducting power of Flame ;"—and "on the Electrophone and some of its applica-

tions ;"—read, and illustrated, 11th and 25th April, 1864. (4103-4-5.)

The Society's Silver Medal and Plate, value Five Sovereigns.

5. To Alexander Ramsav, F.R.S.S. A., Manager of tha Edinburgh Water Company,—
for his Communication ""on the Water Supply of Edinburgh,"— read, and illustrated

by a map, 4c., 231 Xoveuber, 1863. (40SG )

The Society's Silver Medal,

6. To John Smith, M.D., F.R.C.S.,— forhis "Notice of a mode of employing

Aluminium in Mechanical Dentistry, '—read, and illustrated by specimens, 14 December,
1863. (4084.)

TJie Society's Silver Medal.

7. To George Robertson, M.I.C.E., F.R.S.E., &c,—for his Communication '-on the

Wet Dock and other Works about to be constructed by the Commissioners for the

Harbour and Docks of Leitb,"—read, and illustrated by drawings, 4c, 11th January,

1364. (4088.)

The Society's Silver Medal.

8. To Alexander T. Machattie, Ph.D., F.C.S., and Lecturer on Chemistry in Glas-

gow,—for his " Dissertation on the Chemical Composition and Calorific Value of

Fuel,"—read, and illustrated, 25 January, 1864. (4,090.)

The Society's Silver MedaL

9. To John Grieve Winton, Engineer, 13 Gladston Street, St George's Road, Soutb-
wark, London.—for his Description of a method of trapping the Overflow Pipes from
Water Cisterns,—read, and illustrated by a drawing, 14th March, 1864. (4091.)

The Society's Silver Medal

In addition to the Thojiks which are due to all who have favoured the Society with
Communications during the Session, the Committee recommend that Special Thanks
should be given to the following gentlemen :

—

1. To Stevenson Macadam, Ph.D., F.R.S.E. President—for several Communications
during the Session.

2. To Professor T. C. Archer, F.R.S.E. Vice-President,—for various Communications
during the Session.

3. To David Landale, M.E., F.R.S.S.A.,—for his "Description of the Large Coal

Field under the Frith of Forth, and proposed means of winning and working the same,"

—read, and illustrated by drawings, 4c, 22d February, 1864. (4094.)

4. To Edward Sang, C-E., F.R.S.E. 4c.—forhis "Notice of the Crystal Pointer and

its application to Angular Instruments,—to Rifle shooting,—and Gunnery, "—read, and
illustrated, 14th March, 1864. (4095.)

5. To William Lees. A.M., F.R.S.S.A., Vice-President,—Tot his "Dissertation on
Terrestrial Magnetism "—given on 28th March, 1864. (4099.)

6. To John Reid, F.R.S.S.A., Manager of the Edinburgh and Leith Gas Company,
for his Communication "on the Absorption of Volatile Hydrocarbon and Watery
Vapours by Coal Gas,"—read, and illustrated, 28th March, 1864. (40970

AND

7. To R. M, Ferguson, Ph.D., F.R.S.S.A., &c., for his Description of a new German
Stop-Cock Air-Pump, and of Reis's Telephone,—described verbally, and instruments

exhibited, lltb Jul>, 1864. (4107-8.),

ROYAi GEOLOGICAL SOCIETY OF IRELAND.

The first meeting of this society for the session 1864-5 took place on the 9th

ult., in the New Buildings, Trinity College. The chair was taken by Robert
Caliwell, Esq. The minutes read, the donations were announced. The first

business was to submit a report from the council relating to the changes in the
bye-laws which had been rendered necessary by the recent changes in the con-

stitution of the society. When it was announced in April last that the society

had been constituted the " Royal Geological Society of Ireland," a reference to

the council became necessary in order to see whether any changes should be made
in the bye-laws. A sub-committee was appointed, which presented to the last

meeting of the council a report which was to the following effect :—
•* That the society be recommended in future—

-I. To change the JE10 life composition into ten guineas.

No. 203.—Vol. XVII.

" 2. To change the £5 life composition into five guineas.
"3. To change the £1 and 10s subscriptions into guinea and half guinea sub-

scriptions, and the £1 admission into one guinea.
" 4. That the election of Fellows shall take place at the February meeting, with

power to the council to order a supplementary election at the June meeting.
" 5. That not more than ten Fellows be elected at the February meeting, nor

more than five at the supplementary election in June."
It was moved that the above recommendations be adopted. The motion passed

unanimously.
Mr Scott stated that the Journal of the society for last session was ready, and

would immediately be distributed to all members whose subscriptions were paid
Up for 1864. It finished the series of ten volumes of the Journal of the society
under its former name, and the publication would be continued with a slightly
varied title.

The secretary read Mr Foot's paper, " On a recent Erratic Block," in which the
author gave an account of a large block of limestone, weighing about two tons,
which had been raised from its bed and carried for a distance of about fifty yards
by the action of ice in the severe winter of 1855. The locality where this had
taken place was Rathclive, at the northern extremity of Lough Ree.
Mr Close observed that instances of recent glacial action similar to the above

had been described by the late Hugh Miller as being of not unfrequent occurrence
in the northern part of Scotland, and that it was interesting to see that similar
facts had been observed in our own country.
f? The chairman said he regretted to have to announce that the author of the nest
Saper (Professor Haughton) had been unavoidably compelled to leave town

;

owever, Mr John Kelly had furnished them with a paper, containing his views
on " The Doctrine of Characteristic Fossils."
The Hon. Secretary read the paper, of which the following is an abstract :—This

paper is chiefly on fossils, and though the comparisons are mostly on Devonian
and carboniferous fossils, I will say a few words to begin with on the Silurian.
An endeavour has been made to arrange the fossils of the Silurian system in
zones, and to show that the first zones of the sequence selected contained peculiar
fossils, the second another suite, and so on with the third, fourth, and fifth. But
this arrangement does not stand the test of time and discovery. It is now well
known that in Galway, near the lower part of the Silurian rocks, there is but one
fossiliferous zone, and in that zone the fossils occur in colonies, a few kinds pre-
vailing in one locality. Such is the way in which the Silurian fossils occur in
Connemara, They do not occur in zones, according to the age and succession of
the several bands. This is shown fully in a paper printed in our Journal, vol. viii.

p-251. Below all the above lies a brown, silurian hard grit rock, in Connemara, which
is the key to the relations of the graywaeke, or silurian, with the primary rocks.
It is the lowest or foundation zone of the silurian system there, and known by
being always found lying on the mica slate and other primary rocks. It is about
300 feet thick. Its beds here are nearly level, and can be traced for several miles.
It is most important as a geological index in exploring the district The beds of
this brown grit are exactly parallel, with those of the overlying grey fossiliferous
rocks. Regarding Devonian fossils, the authors of the Devonian system say
(Trans. GeoL Soc, sec. series, vol. iii. p. 690)—"Mr Lonsdale, after an extensive
examination of the fossils of South Devon, had pronounced them to form a group
intermediate between those of the carboniferous and silurian systems

;

" and
hence he concluded that the fossiliferous rocks of South Devon were subordinate
to the old red sandstone. This view could_ be effectually maintained only by one
who knew the fossils of the silurian system. As well as the authors of the
Devonian system, Dr Buckland adopted this conclusion, as stated in one of his
presidential addresses (" Proceedings of the Geological Society," vvl. viii. p. 225),

and it may be said to have been adopted by the geologists of England generally.
This deduction of Mr Lonsdale's was made upon the assumption that all the
fossils of the silurian and carboniferous systems were known at that time, for he
says at p. 726, " Until the organic remains of the mountain limestone and of the
silurian system had been determined, it was vain to speculate on the age of a
series of fossils procured from a region but partially examined, beset with faults

and traversed by igneous rocks." It has turned out that it was premature to
assume that all the fossils of both systems were then known ; for since that time,
1839, Mr Frederick M'C©y has described 442 new species, discovered in Ireland,
belonging to the carboniferous rocks, and 82 new silurian species in two synopses,
got printed by Dr Griffith in 1842. Besides this, Colonel Portlock has added 71
species to the carboniferous, and 105 to the silurian; and Major Austin 22 new
species to the carboniferous rocks—in all 722 new species in the Irish rocks ; and
no doubt hundreds are yet unknown in both systems. It appears, therefore, that
the intermediate character given to the Devonian fossils is an absurdity, since

they are not either mules nor other hybrids. Part of the Devonian fossils are
common to both the other adjacent systems, according to my views.

Mr W. H. Baily said that although it was, perhaps, scarcely worth while to

make any remarks upon Mr Kelly's paper, which appeared to him to be, in sub-
stance, nearly a recapitulation of a former communication made to the society,

yet he did not think it right that such sweeping assertions against geologists and
palaeontologists should remain unanswered, as he considered the conclusions, with
respect to the fossils, arrived at by the author of the paper, had been derived from
insufficient and erroneous data ; and, therefore, did not give anything like a fair

result for such comparisons and deductions as he had made with regard to what
he considered to be the true nomenclature and position of certain rocks which
had been referred to the carboniferous, Devonian, and old red sandstone forma-
tions. With respect to Mr Kelly's statement as to a falling off in the estimation

in which certain fossils called characteristic had been held as a means of identi-

fying the true position of strata, Mr Baily maintained that no such decrease in

their value in that respect bad occurred, particular species and groups of species

being still characteristic of certain formations and its minor divisions. The
advance made in our knowledge of these extinct forms and their true relations

shows, that as in all other departments of nature there are no hard lines, but a
blending oft or gradual passage of one form into another, so has it been in former

periods of the world's history, and although some of the connecting links have yet

to be discovered, there are evidences of the series of rocks having passed gradu-

ally one into the other, with a corresponding graduation and blending of the life

of the period, rand that such was, in all probability, the case between the carbon-

iferous and old red sandstone, some of the rocks in dispute which had been termed
Devonian being merely transition or passage beds between the two formations.

There was a general meeting of the society on Wednesday evening, the 14th

December, in the Museum Building, Trinity College.

The chair was taken by the Rev. Dr Lloyd, the President.

The minutes were read and signed ; donations announced, and thanks voted.

The Rev. Dr Haughton read his paper on the geology of some of the western

islands of Scotland.
The following brief notes, mineralogical and geological, made during a yachting

2 x
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cruise in the West of Scotland, on board Mr Graves' yacht Ierne, in the summer
of 1SG4 may possibly be interesting to the Royal Geological Society of Ireland,

in consequence of the intimate relation between that part of Scotland and the

north of Ireland :

—

Crystalline White Limestone of Iona.—Ontho 17th of July we visited the

metamorphic white limestone of Iona, described by Jamieson and others. It

bears N. 15 deg. E. by compass, and dips 80 deg. E., and is from 40 ft. to 50 ft. in

thickness. It is pure white, and has a remarkably flaky appearance, which is

fully explained by its niineralogical composition. On being analysed, it was
found to consist of seventy-one per cent, of dolomite, and twenty-three per cent,

of a silicate, which proved to be a variety of tremolite. At the time of our visit

it was nearly high water, and we were therefore unable to examine the portion

of the limestone which is exposed at low water, and which is said to pass into

verde antique, of which, indeed, we found several rolled pebbles on the strand.

Labradoritic Syenite of Loch Scavig, in Skye.—We visited the remarkable

mountains that surround this wild loch on the 3rd of August, and brought away
with us very good specimens of the syenite of which they are composed. The mass
of the rock is a medium-grained syenite composed of Augite and Labradorite, and
was particularly interesting to me, because I had failed to find this rock in

Donegal, although there are specimens collected by the late Mr Townsend, C.E.,

probably from Donegal, in the Geological Museum of Trinity College. Beds of

metamorphic rocks, in which Labradorite forms an essential constituent, are well

known to form an important part of the Laurentian system in Canada, and I was
therefore glad to have an opportunity of examining a similar rock in situ in Scot-

land. The syenite is bedded, and evidently metamorphic, and is penetrated

frequently by dykes of similar syenite, sometimes finer, sometimes coarser in the

grain. In the coarsely crystallised masses, the Labradorite and Augite acquire

large dimensions, and are associated with a considerable quantity of ilmenite,

such as is found in the oligoclasic syenite of Horn Head, in Donegal.

Granite of Ross of Mull.—On the 17th July we visited the celebrated

granite quarry of the Ross of Mull, from which it was proposed to obtain the

monolith in honour of the late Prince Consort. The granite is coarse, with quartz

abundant, and only one felspar—viz., a pink orthoclose, with a little black mica.

Its analysis shows that it differs much from the granite of Strontian,* two
analyses of which were published by me in the Quarterly Journal of the Geological

Society 0/ London, in Part IV. of my '* Experimental Researches on the Granites

of Ireland."

Tertiary Leaf Beds of Ardtun Head.—On the 18th of July we rowed
across from Iona Bay to Ardtun Head, and were shown the tertiary leaf beds by
Mr Campbell, who kindly provided us with blasting powder and jumpers, by
means of which we succeeded in obtaining some excellent specimens of Platanus
Hebridicus. This was the only fossil leaf we found, and it was obtained in the

bed of Shale that underlies the bed of Conglomerate formed of chalks, fiints,

and chalk pebbles.

Lias Beds of Pabba.—We visited the island of Pabba on the 1st August, and
brought away, by diligent quarrying, a good collection of fossils. These were
kindly examined and named for me by Mr Baily, Palaeontologist of the Geological
Survey of Ireland, who possesses special knowledge of these fossils, from the
fact of his having assisted Professor Forbes in the determination of the oolitic

fossils found by him at Loch Stafiin, in Skye.

Oolite Beds of Mull.—On the 5th August we landed at a new locality for

fossils on the east side of Mull, pointed out to us by Mr Campbell, of Aroa,
Tobermory. We found shale beds at the sea level, converted into flinty horn&tone
of a greenish colour by enormous masses of amorphous trap that covered them ;

and it was with much difficulty we brought away the few fossils we quarried out,

as there was a heavy sea running on the shelving rocks, and our gig was in some
danger of being stove in.

Mr Baily said that as Professor Haughton had been kind enough to allude to

him, he would make a remark on the fossils. He drew the fossils of these
islands originally for Professor Forbes, and he also drew them for the Duke of

Argyle, and the drawings are published in the Geological Journal. The value of

these fossils was greater than, perhaps, one might suppose, because the western
islands presented certain evidences of the existence of Oxford clay, and the same
clay occurred no nearer, in England, than on the coast of Yorkshire. This
showed the value of characteristic fossils. One little fossil in the slab before
them enabled him to distinguish it as being Oxford olay. It was the only fossil

found in that clay, or it was at least the fossil which was most abundant in it.

He thought the contribution a most valuable one to their knowledge of the
western isles, They had previously had no evidence of the existence of Oxford
clay there except the fossils mentioned by Professor Forbes, which were fresh-

water fossils.

The Chairman observed that a high value belonged to the azoic portion of the
paper, and especially the discovery of the rock which connected the old world
with the new. In reference to the curious little arm of the sea (Loch Scavig)
which Professor Haughton had described, a friend of his, the President of the
Royal Society, observed a very singular physical phenomenon on entering that
loch at night. There was an aurora borealis, and he distinctly saw the auroral
streams issuing from the syenitic rock—an appearance which he was enabled to
confirm by changing his place. If it should be established as a fact, it would
throw a flood of light on a very obscure question.

The Rev Dr Haughton said he had omitted to state that the geology of the
islands in question derived an additional interest from the observations of Gen.
Sabine, to which the chairman had just alluded, as to the magnetic properties of
the rocks. The Labradorite and Augite rock of Skye contained a large quantity
of magnetic iron of a high specific gravity, and which, as he had mentioned, re-
sembled the syenite of Donegal. Colonel Sir Harry Jones, who, as head of the
Royal Engineers, had been engaged in investigations for the purpose of comparing
the measured arc of the meridian in England with arcs measured in France,
Prussia, Russia, and Italy, told him that, on approaching Aberdeen, a deviation
of the plumb line occurred, which he was quite unable to explain. He showed
him a specimen similar to the rock now on the table, which contained a large
quantity of magnetic iron, and stated that he believed it extended in a broad
band through the North of Scotland. It had a specific gravity which was very
high, and capable of influencing both the magnet and the pendulum. There
were no questions of greater interest in connection with the theory of the earth
than those which were opened up and explored by such investigations conducted
for the purpose of measuring the arc of the meridian. Professors Maskelyne,

* One of these Rrapiles is published, on the authority of Sir R. Murchison, as from Tohermory ; hut I
bouere II was originally a specimen from Strontian, and was brought to Tobermory as a building stone.

Hutton, and Playfair had been completely baffled in their investigations in con-
nection with the mountain Schiehallien. He believed the cause of that to be
that they had omitted to take into account rocks of exceptional density, and had
in consequence estimated the density of the mountain too low, and accordingly
derived too low a density for the earth. There was reason to think that rocks of
the character just alluded to ran through Schiehallien, Corrections by modern
physicists of their observations went to show that if they had known what the
real weight of Schiehallien was they would have got at the real specific gravity
of the earth. From observations which he himself made at Loch Scavig with a
pocket compass, and also with the compass of the yacht, he was perfectly satisfied

that the mountain was what an ancient mariner would have called a loadstone,
which was due to the large quantity of magnetic or titanic iron in it.

The Chairman observed that General Sabine, Professor Phillips, and himself,
while engaged in the magnetic survey of the kingdom, made observations and
calculations which, when collated, went to show that the magnetic disturbance
in England—in which country sedimentary rocks are the most prevalent—was
least ; that that in Ireland was next : and that in Scotland it was the highest of
all.

Mr Ormsby then made a communication respecting the island of Eigg, of which
the following is an abstract :—He remarked that on a recent yachting visit to tho
district just described by Professor Haughton, he had been enabled to confirm
Professor Haughton's observations as to the islands being composed of secondary
or tertiary rocks, capped by basalt. This is to be seen in a very remarkable way
in the small island of Eigg, lying between Mull and Skye The base of the island
is formed of soft clayey amygdaloidal trap. This is overlaid by oolitic rocks,
which contain the rare fossil, " Pinites Eiggiensis," and above all comes a mass
of porphyry, rising to a height of 1,300 feet above the sea. The soft amygdaloidal
trap is worn into deep caves, in one of which the whole population of the island
were suffocated by the Macleods of Skye, as told by Sir Walter Scott in tho
"Lord of the Isles." To the west of this district we find more aqueous rocks.
A broad band of sandstone, apparently tuapic, rises up, overtopped in some
places by siapic shales. Along the shore the sandstone is most disintegrated,
and forms a clear white sand. This is called by the inhabitants the "singing
sands," from the fact that when they are struck by the foot they emit very sin-

gular, almost musical, notes. The noise seems sometimes to be like the sound
of an ^Eohan harp, but reminded us more of the squeaking of a flock of young
turkeys. There are but two other known places in the world where similar sing-

ing sands are to be met with—one is in "Arabia Petrea," and the other on the
borders of Thibet and Tartary. Further west He siapic rocks. In some boulders
lying over them Hugh Miller found, some years ago

?
a number of saurian's teeth,

but lately entire perfect specimens have been obtained from the shale, some of
which are to be seen in the Museum of the Glasgow University.
The meeting then adjourned.

MONTHLY NOTES.

MARINE MEMORANDA.

The "Great Eastern" Steamship.—Every exertion is being used by the

Atlantic Telegraph Construction Company, into whose hands the Great Eastern
steamer has provisionally passed, to equip and prepare her for the service for

which she is intended—that of laying the new Atlantic Telegraph cable

between this country and America. The great ship still remains at her moor-
ings in the Medway, near Saltpan-reach, a short distance below Chatham,
which she has occupied since her arrival from Liverpool, the experience of the

late autumn and winter having proved that these were the best possible moor-
ings which could have been selected for her on any part of the coast, as in

addition to an excellent anchorage ground she is well protected from the

westerly and southerly gales, while her proximity to the Thames allows the

shipment of the Atlantic cable to be carried on with the least possible delay.

During the late autumnal gales not the least anxiety was experienced for her
safety, and the large ship, in short, would appear to be as safe in the excellent

anchorage of the Medway as if she were in dock in the Thames. For several

months after her arrival in the river a considerable sum was realised from the

large number who visited her, but for the last few weeks visitors have been
rigidly excluded in order that the work of fitting the ship for the important

service on which she is to be employed may be carried on with the least possible

interruption. The principal work now being urged forward on board is the

preparation of the enormous tanks in which the different lengths of the

Atlantic cable will be coiled in readiness for its paying out. To provide the

necessary space which these tanks will occupy a considerable portion of the

interior of the Great Eastern, to the wing passages of the ship, has been re-

moved, together with two of the decks, for nearly their entire length, fore and
aft, the machinery, of course, not being interfered with. The entire length of

cable will be deposited in three monster tanks, and it is in the construction of

these that every expedition is being used by Messrs Westwood, Baillie & Co.,

who have taken the contract. The largest of the three tanks is placed in the

after part of the ship, occupying the space formerly devoted to the second-class

saloon, and necessitating the entire removal of two of the decks. This tank

is 58ft. in diameter and 20ft. 6in. in height. It is constructed entirely -of iron,

and will be perfectly watertight, the cable being placed in water from the time

it is received on board until it is finally deposited in its bed in the Atlantic.

The plates of which the tanks are formed are all five-eighths of an inch in

thickness for three courses from the bottom, and half an inch to the top. They
are formed with butt-strip joints, and single-riveted throughout, with double-

riveted in alternate butts. This, the largest of the tanks, is calculated to hold

between 800 and 900 miles of the cable. The midship tank is 58ft. Gin. in

diameter and 20ft. 6in. in depth, allowing for about the same quantity of stow-

age as the after tank. The forward tank is 51ft. in diameter and of the same
depth as the other two, the quantity of cable it will hold being calculated at

between 600 and 700 miles. This tank is entirely finished, and will be filled
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with water to-day, in readiness for the reception of the first portion of the

cable. The after tank is about three parts complete, but no commencement
has yet been made with that which will occupy the midship portion of the

vessel farther than the removal of the cabins, decks, and, indeed, the entire

interior portion of the ship. In order to sustain the enormous additional

weight which will be placed on the decks when the whole of the nearly 3,000

miles of cable is on board, the deck on which the tanks are erected is being

strengthened by a system of knees and deck-beams, while the lateral pressure

of the cable against the sides of the tanks will be overcome by an arrange-

ment of beams and supports, having for their object the confining of the dead
weight of the cable to the centre of the ship, and preventing or rather over-

coming the outward pressure of the ship when the vessel is rolling—as the

Great Eastern does roll—at sea. This, not the least important portion of the

work, is being carried out by Mr Canning, the company's engineer, to whom is

also confided the general superintendence of the equipment of the vessel, the
experience that gentleman gained in assisting to lay the former Atlantic tele-

graph cable being of great advantage in making the necessary preparations

for the present undertaking. The three tanks will hold respectively 817, 803,
and 633 miles of cable, giving a total length of 2253 miles ; but it is intended to

place a length of cable of 2400 miles on board to allow for slack. About SOOmiles,
or one-third of the cable, has been completed at the works of Messrs Glass,

Elliot, & Co., Morden Wharf, Greenwich, the rate at which it is turned out
being about 100 miles per week. The first portion of the cable is expected to

be shipped on board in about a fortnight from the present time, and one of the
sailing vessels of war belonging to the Chatham ordinary has already been
despatched to assist in conveying the cable from the works to the Gh*eat

Eastern. The new cable incloses a conductor of copper strand, consisting of
seven wires—six laid round one—and weighing 3001b. per nautical mile, im-
bedded for solidity in Chatterton's compound. The gauge of the single wire is

•048, or equal to the ordinary IS gauge, and the gauge of strand *144, or the
ordinary No. 10 gauge. In the old Atlantic cable, submerged in 1858, a copper
strand conductor was employed, consisting of seven wires, and weighing only
1071b. per nautical mile. In the new cable the insulator is gutta percha, the
same as in the former cable, but with four layers, which are laid alternately

with four thin layers of Chatterton's compound. The weight of the entire
insulation is 4001b. per nautical mile, against 2611b. of the old cable. The
diameter of the core is *464, and the circumference is l*393in. The external
protection consists of ten solid wires of No. 13 gauge, drawn from Webster
and Horsfall's homogeneous iron, each wire surrounded separately with five

strands of Manilla yarn, saturated with a preservative compound, and the
whole laid spirally round the core, which latter is padded with ordinary hemp
saturated with a preservative mixture. The weight of the cable, in air, is

35cwt. 3qrs. per nautical mile, and in water 14cwt. per knot, or equal to 11
times its weight in water; that is to say, it will bear its own weight in 1 1 miles'
depth of water. The old Atlantic cable weighed exactly 20cwt. per nautical
mile, and 13-4cwt. per mile in water, which would be equal to 4'85 times its

weight in water per knot ; or, in other words, it would bear its own weight in

a little less than five miles' depth of water. The breaking strength of the
former cable was 3 tons ocwt., and that of the cable now in course of manu-
facture 7 tons locwt., while the contract strain is equal to 11 times its weight
per mile in water, against 4*85, the weight of the last cable; and as the deepest
water to be encountered in the Atlantic has been found to be 2400 fathoms, or
les3 than 2h nautical miles, one knot in the new cable will consequently be 4*64
times the strength requisite for the deepest water, against 2-05 the same
strength in the cable originally submerged. It will thus be seen that the new
cable will be more than double the strength of the first-laid cable between this

country and America, while the speed at which messages will be transmitted
through its length by means of the present improved instruments will be from 8
to 12 words per minute. It is expected that the work of shipping the cable and
preparing the Great Eastern for sea will occupy about five months from the
present time, and under present arrangements she will not take her departure
from the Medway until June next, so as to have the best period of the year
before her for her important undertaking. The statement that the great ship
had been disposed of to the French Government is without foundation, and
there is little doubt, should she be successful in the work on which she will be
employed, preparations will at once be made for laying down a second cable
between this country and America.

Twts-Screw3.—The trial of the Rattlesnake, twin-screw steamship, which
took place on the Thames on Saturday the 10th December, 1864, was attended
with the most complete success, and was a further illustration of the value of
the twin-screw system, which will undoubtedly prove a most valuable auxiliary
for war purposes, and especially so for all ships whose armament is carried on
the broadside, the twin-screws giving vessels the power of revolving nearly, if

not quite, equal to that of the turret or cupola. In addition to this one great
advantage in its application to ships of war, the twin-screw principle also
enables any vessel, whether engaged in the pursuit of war or commerce, to
carry a great weight with large engine-power at a lighter draught of water
than can be attained under any other arrangement of a ship's propelling power.
It is the established possession of these points of superiority over the single
screw that has led to its large adoption during the past two years in the mer-
cantile marine of this and other countries, in the ships of war of Russia
America, Italy, France, and at length into our own Royal navy in the construc-
tion of two vessels recently designed by Mr E. J. Reed, Chief Constructor of
the Navy—the Viper, iron and iron-plated, 737 tons and 167 horse-power of
engines, building for the Admiralty by Messrs J. and W. Dudgeon, of Cubitt-
town, and the Vixen, iron and wood built, and iron-plated, 754 tons and 160
horse-power, building by Mr Lungley, at Deptford Green. The Rattlesnake is a
vessel 200 feet in length, iron-built, with a beam of 25 feet and a depth of hold
13§ feet, and her tonnage (builders' measurement) of 615. She is fitted with
engines of 200 horse-power, collectively, with a diameter of cylinders of 34

in. and a 21 in. stroke, the screws having a diameter of 9 ft. and a pitch of
17 ft. 6 in. She is a fine clipper-looking craft, with two masts, schooner
rigged, and two funnels, and is, in fact, almost a copy of the now celebrated
Talahassee, excepting that the Rattlesnake is fitted with a poop and a deck-
house amidships, which the Talahassee was not built with. Messrs John and
W. Dudgeon, of Cubitt-town Yard and the Sun Engineering Works, are the
builders of both the ship's hull and her engines. The ship left Tilbury Pier
at noon, in charge of Mr Leigh, Trinity pilot, and started on her voyage down
the river at half speed, which a few minutes afterwards was increased to full

speed, the tide being just after high water, with the wind fresh, easterly, and
consequently running the ship full on her course down. The vessel soon began
to give evidence of her great speed, passing every other steamer going the same
way as herself as though they lay at anchor. The Mucking Light was passed
at 12h. 21m., the Chapman Light at 12h. 40m., Southend Pier at 12b. 53m.,
the Nore Lightship at^lh. 7m, and the Mouse Lightship, the eastern extremity
of the run, at lb. 33m. In passing by the measured mile in the Lower Hope
the distance was gone over in 3min. 37sec, which gave the ship a speed of
16'590 knots, the wind at the time fast freshening, and therefore giving pro-
portionate resistance to the vessel's progress through the water. Passing the
measured mile on the Maplin Sands the time was again taken and the ship's

speed was found to be slightly increasing over the rate at which she ran past
the Lower Hope. The distance between the Nore and the Mouse Light
vessels was accomplished in 26 minutes, and this gave the Rattlesnake the
extraordinary speed of over 17 knots—extraordinary indeed if the proportionate

power of her engines to her tonnage is considered. It was merely a trial of

engines and speed of the ship, all experiments in making circles and revolving
under steam being unnecessary, owing to the results gained on former trials of

vessels fitted with twin-screws, and which have been fully reported in the
Times as they have occurred. Although, however, no official trial was made
of the Rattlesnake's power in this respect on Saturday, enough was done to

satisfy the most sceptical that she possessed the same revolving powers and
quickness of motion that her sister had possessed before her, and that no vessel
fitted with a single screw could ever approach. Soon after passing the Mouse
Light the Rattlesnake's course was reversed, and her head laid for the Thames
on her return to Tilbury, the distance between the Mouse and the Nore being
run over against the tide in 30 minutes 10 seconds. The distance between
the two Light vessels is exactly 1\ knots and 100 yards. During the time
occupied in steaming up the Thames to Tilbury the company on board were
entertained to a dejeuner in the deck saloon, at which it was mentioned by a
gentleman recently returned from Wilmington, that the sister vessel to the
Rattlesnake had run the distances each way between Wilmington and Bermuda
in 53 and 54 hours respectively, absolute time. As it is 730 miles between the
two ports, this gives I4G0 miles for 107 hours' steaming. The engines of the
Rattlesnake worked very satisfactorily throughout the day's trial. Their
revolutions averaged 120 ; steam pressure, 28 lb. ; vacuum, 25.

Shipbuilding on the Mersey.—During last year shipbuilding upon the
Mersey attained a prodigious aud unparalleled development, and at the present
time there are upon the stocks ships exceeding in tonnage the whole amount
added to the shipping of the port during the pressure of the last year of the
Crimean war. The greater part of the shipping constructed by Liverpool
builders during the year has been absorbed by the port, and during the same
period Liverpool shipowners have kept in active operation some of the princi-

pal building yards of other parts of the kingdom. The 12 leading shipbuilders

on the Mersey constructed in 1864 94 vessels, exclusive of several iron barges
intended for shipment to the East. Of these 94 the majority, 59, are iron, 16
steel, 8 wood, and 11 composite; 40 are described as steamers, 5 of these as
screw-steamers, and 17 as paddle-steamers ; 36 are described as sailing

vessels ; and 19 are not described in this respect at all. Thirty-five of
the steamers have engines of the total horse-power of 6565 ; but the
steam-power of the remaining five is not stated. The total tonnage of

the 94 vesssels (adding 14 barges) is 76,300 ; 18 vessels and 12 barges
are estimated at the total value of £230,000 ; and a rough calculation,

founded upon this basis, taken in proportion to the whole number, gives
something like a million and a half sterling as the probable value of the ship-

ping built on the Mersey during the year. Among the greatest novelties in

construction have been those connected with Mr Jordan's patent, Mr Robin-
son's method, and the water ballasting. The total number of men employed
at the 16 building establishments on both sides of the river during the year has
probably been about 11,000. The builders have already in hand for execution
during the present year more than G8 vessels— exclusive of the work (amount-
ing to 9000 tonnage) at Messrs Laird's, and Her Majesty's ship Agincourt. As
the aggregate tonnage of the 22 vessels whose burden is given as 21,562, it

will be seen that this fleet will in itself be an important addition to the mer-
chant navy. But orders are in hand, or at least contracts are mooted, for even
more extensive works, and the confidence of the Mersey shipbuilders in the

continuance of the demand for shipping is shown by their anxiety to extend

their own producing powers. Some of them are moving from the Liverpool to

the Cheshire side of the river, where more room near the sea—at aDd about

Seacombe— is to be obtained ; and new firms are mentioned as likely to com-
mence operations before long on the Liverpool side^ further south than the

town has yet extended.

—

Liverpool Courier.

The Shipbuilding Trade of the North.—The returns of shipbuilding at

Sunderland on the 1st of January, 1865, show that there were 109 vessels in

course of construction, of which 42 were sold and 67 were unsold. The figures

of the five preceding years were :—1864, constructing, 103— sold, 52; 1S63,

constructing, 97—sold, 56; 1862, constructing, S8—sold, 37; 1861, construct-

ing, 74—sold, 30; 1860, constructing, 72 -sold, 18, As on the Tyne and
Tees, iron shipbuilding is making rapid progress on the Wear. On the 1st of

January, 1861, there were seven vessels building of 5155 tons, all of which



304 THE PRACTICAL MECHANIC'S JOURNAL. February I, 1865

were at that time disposed of; in 1802 there were eight vessels of 5873 tons

—

all sold; in 1863, 10 vessels of 6515 tons ; in 1864, 14 vessels of 10,605 tons
;

and this year there are 18 vessels of this class of 13,720 tons, of which 14 are

sold. The combination principle— iron for internal construction, with an out-

side wood planking—is coming rapidly into use. Seven vessels of this descrip-

tion, of 4300 tons, are building at Sunderland. The iron shipbuilding trade of

the Tyne kept in a very healthy state during the past year, and most of the

building yards are well employed, though orders are not so plentiful as they
were a few months ago. Tbe iron shipbuilding trade has almost entirely

superseded that of timber shipbuilding on the Tyne, and a large number of

shipwrights who were formerly employed in timber shipbuilding have turned

their hands to iron shipbuilding. Iron shipbuilding on the Tees and at the

Hartlepools has made very satisfactory progress also during the past year.

Preserving the Bottom of the Prince Consort Frigate.—The Admi-
ralty have given orders for the iron-cased frigate Prince Consort to have her

bottom coated with the copper and felt sheathing on the plan patented by
Commander Warren, R.N., as an experiment. Their Lordships are under-

stood to have come to the determination of giving Commander Warren's inven-

tion a trial on the Prince Consort owing to the continuous failures of the seve-

ral pigment lt preserving and anti-fouling " compositions, from that of their own
chemical assistant at Portsmouth downwards, when applied to the bottoms of

iron ships. There is a composition, however, which has not yet found its way
into Her Majesty's dockyards which is reported upon officially by the officers

of the Trinity Board as possessing all the required anti-corrosive, and anti-

fouling qualities for the bottoms of iron vessels, and which is now in use for

the bottoms of the steam-packets between Holyhead and Dublin. It is said

that this composition is about to be tried on the bottom of one of Her Majesty's

ships at the same time with Commander Warren's very ingenious adaptation of

copper sheathing and felt.

During the past year shipbuilding seems to have been wonderfully on the
increase at various ports. The shipbuilding and engineering of Dumbarton
have improved 50 per cent. There have been 111 vessels launched during the

year from the several building yards on the Liverpool side of the Mersey, con-

taining an aggregate of 52,511 tons burthen; whilst, on the Cheshire shore,

25 ships, representing 12,018 tons, have been sent off the stocks, making the

total number of vessels launched in the port during the year 136, with a general

aggregate tonnage of 71,529. These figures show a considerable increase over
the preceding year. On the Clyde, shipbuilding seems also to be in a very
prosperous condition. During last month there were 13 vessels of 14,000 tons

launched. The total number launched during the past year is 220, making
184,000 tonB against 170 and 124,000 tons in the previous year. The total

power of engines is estimated at 33,000, 5500 only of which were supplied to

vessels built elsewhere.

MISCELLANEOUS.

Foreign Science.—The Doctors Desmartis and Bouche* de Vitray, of Bor-
deaux, have published a brochure in which they announce the rather startling

fact that the oidium or vine disease is inoculable into the system of the human
species. There is nothing improbable in this, should it prove ultimately true.

It has long been thought that many obscure and intractable skin diseases are of

the nature of parasitic plants, like that which produces the vine disease and
that of the potato. Nothing in the advance of natural science, to which the

microscope has mainly contributed, is more remarkable than the knowledge
which has, within a few years, been obtained as to the nature and strange
transformations of external parasites, and of internal ones or entozb'a. Since

the latter in the human subject have been traced to still lower or other forms
of parasitic life taken into the body in food, and those lower forms to micro-
scopic organisms imbibed by the sheep, the hog, &c, &c, in water, drink, or

in food, the whole subject has acquired a paramount importance in reference

to the choice of water for the supply of cities, and the investigation of the

water already so in use.

A New Sacciiarimeter.—A new saccharimeter has been devised by M.
Wild, of Bern, and is made by M. Hoffman, 3 Rue de Bucy, Paris, which not

only serves for determining the richness in sugar of a solution of that body,
but may be employed with advantage for the determination of the rotation im-
pressed in the plane of polarization of a luminous ray by every other active or

rotative fluid- The instrument proper is a modification of the Polariscope of

Savart, and i3 provided with a convenient stand and other adjunct apparatus

—

the whole being rendered simpler and less costly than previous instruments
;

at the same time, there is claimed for this instrument an exactitude at least

tenfold that of any other instrument—that it can be held in the hand in use
without difficulty or fatigue, and can be used in open daylight and without any
special mode of illumination. Along with this is the fact that its indications

are independent of the proper colours of the liquids submitted to its scrutiny.

For details we must refer to Les Mondes, the learned editor of which, the
Abbe" Moigno, appears to have been concerned in the improvement of some of

the details of the instrument.

Method of Increasing the Supply of Bismuth.—Bismuth, procured
almost entirely, if not altogether, from Germany, has risen enormously in

price within the last eight or ten years. The cause of this is not very appa-
rent. By some it is said that the supply of ores has greatly decreased, and
their working to have ceased in some localities. We have ourselves, however,
a strong suspicion that the high price is not the result of any natural condition,

but may be due to the operation ot some well-devised monopoly of the metal,
such as that which enabled the Rothschilds, some years ago, to raise the price
of quicksilver to a great and fictitious value, by buying up the whole stock of
the world at once. Rare metals such as these here in question present great
and tempting opportunities to the capitalist thus to make money, and in a way

by no means creditable or accordant with fair commercial dealing towards the
world at large ; and this view of the bismuth famine is strengthened to us by the
fact that not only do many German metallurgists state, but we have been per-
sonally informed by one of the most eminent, Professor Lampadius, that were
there a sufficient demand for bismuth, it could be supplied at a price little exceeding
that of zinc, such is said to be the abundance of its occurrence in certain

special localities. However, pending the high price of the metal (now about
twelve shillings per.lb. avoir.), M. Balard proposes to open a new source of it

by recovering it from old worn-out printers' type, stereotype plates, <&c, &c.
The following is his very simple and economical process :— 1. The alloy (type,

&c.) is dissolved in nitric acid, the tin separates as meta-stannic acid, and is

filtered out from the solution of lead and bismuth, washed in acidulated water,
and reduced with charcoal. Should antimony be present it will no doubt be
nearly all converted into antimonic acid, and must be by some method separated
from the meta-stannic acid. Balard, however, does not notice this, and yet
we are not aware that antimony is not used in type in France. 2. The filtered-

out solution, as neutral as possible, is exposed to plates of lead, which preci-
pitate the whole of the bismuth in the state of metal. It is washed, dried,

compressed, and reduced with charcoal. 3. The lead of the last solution is

precipitated as carbonate by carbonate of soda. It may be employed as a

pigment, or washed and reduced to metal. Balard remarks that by sufficiently

diluting the solution 2, we may obtain sub-nitrate of bismuth for pharmaceutic
purposes directly and of great purity. This process would probably open a
new chemical industry in Great Britain.

—

Ed.

Analyses of the Complete Combustion of Gunpowder.—M. Karoyliy
has submitted gunpowder to a new and very complete investigation. Gun-
powder of two sorts—musket powder and common powder of the Austrian ser-

vice—have been analysed in the same way, exploded under a pressure of 1£
atmospheres. The following are the results :

—
Musket Powder. Common Powder.

Sulphate potass, ... ... ... 36-17 ... 36-95

Carbonate potass, ... ... ... 20*78 ... 19*40

Hydrosulphate potass, ... ... ... 1*77 ... 2-85

Sulphuret potassium, ... ... ...
"

... 0-11

Carbon, ... 2-60 ... 2-57

Sulphur, ... ... ... . ... 1-16 ... 469
Sesqui carb. ammonia, ... ... ... 2*66 ... 2*68

Azote, ... ... ... ... 10-06 ... 9-77

Carbonic acid, ... ... ... ... 21-79 ... 17*39

Oxide of carbon, ... ... ... 1*47 ... 2-64

Hydrogen, ... ... ... ... 0*14 ... 0*11

Sulphuretted hydrogen, ... ... ... 0-23 ... 0*27

Marsh gas, ... ... ^. ... 0-49 ... 0*40

Loss, 68 ... 0-19

100* 100*

One gramme of each of these powders produced, under the above pressure

of explosion, the following volumes of gases under a pressure of 1 metre of

mercury ;

—

Common powder, - 206*91 cubic centimetres.

Musket powder, - 226-59 "

With gunpowder the pressure under which it is exploded changes little the re-

sulting products, which, as Bunsen long since showed, mainly depend on the

composition of the powder itself. M. Karoyliy announces that with coarse

common powder the proportion of hydrogen and marsh gas produced rise as

high as 20 per cent., and that the gas produced by the explosion can be after-

wards caused to ignite by a taper and bum wiihjiame. A curious result. No-
thing in the wide range of chemistry is more amazing than the instantaneous

production of the above mass of complex bodies, by the reactions of sulphni,

saltpetre, and charcoal.

—

Ed.

The Sting of Reptiles.—In a paper addressed to the Academy of Sciences,

Dr Guyon lays down the principle that the action of the venom of serpents as

well as scorpions is identical on man as on beasts, a proposition he confirms by
several observations of his made both in the West Indies and in Algeria.

Regarding its violence, he says there is a general belief abroad that it is much
more powerful in summer than in winter, but this he does not consider well

authenticated, and quotes against it the case of one Drake, an exhibitor of

snakes, who having in the winter of 1827 at Rouen handled a rattlesnake which

he took to be dead while it was only benumbed by the cold, was bitten by it,

and died in the course of nine hours. From a considerable number of obser-

vations Dr Guyon concludes that the intensity or power of the venom is less

owing to difference of season than to the length of time it has been accumu-
lating in the reservoir of the reptile, and the greatest accumulation necessarily

occurs during winter, because the animal is in a torpid state, and does not take

any food during that season. So it was in the case of Drake, and so Dr Guyon
found it in that of a horned viper, which had been given him at the caravan-

serai of Sidi-Makhlouf, Algeria. The reptile had been put into a bottle, which
had since remained hermetically closed. It had been in there for six weeks
without food and without air, and looked quite dead, since it could not stir in

the bottle, which it filled entirely. And yet, on opening the bottle, the doctor

found the reptile perfectly sound, and saw it kill a large fowl instantaneously

with its sting. Our author' quotes another case, that of a scorpion that had

been kept in a bottle for a long time, and on being released killed two sparrows

in less than a minute, and a pigeon in three hours. Dr Guyon devotes some
space to the symptoms which accompany the infliction of a bite by such reptiles

—First a violent pain at the moment of receiving the wound, then an

unconquerable itching on the spot, then trembling, vomiting, difficulty of

breathing, often accompanied with a cough, a dilatation of the pupils, muscular

contractions, tetanic symptoms, &c.—Qalignani$ Messenger.



February 1, 1SG5 THE PRACTICAL MECHANIC'S JOURNAL. 805

Kew Coupling for Railway Carriages,—The object of this contrivance,

which consists of a modification of the ordinary coupling, is to cut off the

connection between the engine and carriages of a train whenever the engine

ruas off the rails, so as to prevent the rest of the train being dragged after it

over embankments or bridges. The ordinary coupling consists of draw-bars,

books, and right and left-handed screws, so as to bring the buffers of the car-

riages in a train close together. There are also safety chains, one on each side

of the main coupling. The improvement comes into action the moment the

engine or tender happens to diverge at a certain angle from the line of railway,

the main coupling is then thrown out of gear and released from its hold, the

spring bolts are driven back by the springs into the void left by the draw-bar

being withdrawn, the safety chains are instantly liberated from the eye-bolts

on the frame of the carriage, and the engine or tender is thus completely

separated from the rest of the train. It appears that accidents from engines

running off the rails amount to more than 20 per cent, of the total number of

accidents to railway trains. From the 1st of July to the 31st of December,

1860, there were 13 accidents from this cause in the United Kingdom, by which
6 passengers were killed and 43 injured. In the year 1861 there were 28

accidents of this kind, in which 21 passengers were killed and 95 injured. In

the year 1862 there were 28 accidents, in which 18 were killed and 282 injured
;

and in the year 1863 there were 21 accidents from engines and trains running
off lines of railway, which resulted in the death of 15 persons and injury to 161

persons, making together in the course of 3^ years 90 accidents from engines

and carriages running off the rails, causing in the aggregate the death of 63

persons, and more or less serious injury to 443 persons, besides involving de-

struction of rolling stock and large sums for compensation. This indicates to

some extent the advantage of adopting the system of coupling patented by
Messrs Kirkman & Morres, of Parliament Street, and which appears to be very
complete in every respect for the purpose intended. It is in course of being

adopted on some of the passenger fast trains on the Great Eastern Railway,

where accidents from that cause have heretofore been rather more frequent

than on other railways. A full-sized model of the apparatus can be seen at the

offices in Parliament Street, which will enable those who are interested in pre-

venting such accidents to judge for themselves. It is rather remarkable "that

the Government inspectors of railways have no power to require the adoption

of any improvement that might appear to them calculated to prevent accidents

on railways open for traffic, although they have power to prevent the opening
of a railway for traffic until all the requirements as to the stability of the works
and the efficiency of the signals have been fully tested and approved by them
on behalf of the railway department of the Board of Trade.

Woolwich Arsenal.—A couple of heavy guns, intended for the use of

foreign Governments, have been received from the Blakeley Ordnance Com-
pany in "Woolwich Arsenal, and will be proved in a few days at the Govern-
ment butt, preparatory to their being despatched to their destination. An in-

genious piece of workmanship was this week turned out of the factory depart-

ment in Woolwich dockyard, where it was manufactured. It consists of the

three legs constituting the new shears intended to supply the place of the

wooden crane broken in February last, during the operation of hoisting out one
of the huge boilers from the paddlewheel sloop Spiteful, still under repairs in

Deptford yard, and by which accident anuraberof men were killed and severely

injured. The new shear-legs are built up of angle and plates of furnace iron of

from four to five feet square, selected with great care and riveted together so as

to form a mass of immense solidity, and pronounced unequalled for the purpose
by any other method yet introduced. The new shears will be so constructed

as to obviate the necessity of back guys, and will remedy the defect fatal to the

old shears—of giving one stay a greater strain than another. The back leg,

according to computation, weighs about 30 tons, and is the largest of its kind

yet made, being 144 feet in length. The removal was attended with consider-

able difficulty and delay on account of its length, its enormous weight on the

truck causing the wheels to sink and uproot the pitched surface of the yard at

every attempt to move forward, which was, however, effectually accomplished
by Bray's traction engine belonging to the yard. It would otherwise have re-

quired a team of at least 40 horses. The system of manufacture is patented by
Messrs Somers, Day, & Co., of the Northam Ironworks, Southampton.

A New Hydraulic Mover.—The mass of water which will shortly be at

the disposal of Paris in consequence of the great hydraulic works now in pro-
gress, a mass which, will not fall short of 400,000,000 litres per day, situated

at an altitude sufficient to raise it to the tops of the highest edifices in Paris,

has suggested to M. Edoux, a civil engineer, the possibility of turning to a

profitable account for the raising of weights the immense hydraulic pressure
which may be derived from water at such an altitude. This pressure is evi-

dently distributed throughout the capital with the liquid itself, so that every
waterpipe may be made to supply this moving power at any particular point

required. This premised, M. Edoux's apparatus will be easily understood.

It consists of two twin towers built of timber, and riting to a somewhat greater

altitude than that to which a given weight is to be raised. Let us suppose a
public monument, for instance, in course of construction; the towers will be
erected close to the site, and furnish the building materials at a small expense
and with great economy of time by the following process :—Two prismatic

platforms or stages slide alternately up and down in vertical grooves made in

the sides of the towers ; each platform rests on a reservoir of water, which
balances the weight to be raised, the bottom of each of these reservoirs being
provided with a self-acting valve, while an endless chain and a combination of
sheaves serve to keep the platforms suspended at the proper altitudes. Now
let us suppose one of the platforms to be on a level with the ground, just above
one of the communications opened with a waterpipe, while the other platform
is situate at the height which the building has reached. The lower platform
receives the building materials, which are then more than balanced by admit-
ting a quantity of water into the upper reservoir. No sooner is this effected

than the lower platform will begin to rise, while the upper one with its heavy
reservoir will descend in the same proportion. The materials thus arrive at

the point where the building is going on, and while the materials are being
discharged above, a new lot is put upon the empty platform. The loss of
power by friction and other causes in this contrivance does not exceed 5 per
cent.

—

GalignanVs Messenger.

A new method of warming railway carriages by steam has just been made
in Prussia. The boiler for the purpose is placed in the luggage-van, and the
steam passes through tubes into wooden cylinders in the coupe of each carriage.

Safety valves are provided to carry off the excess of pressure, which is limited

to a £ of an atmosphere (about 3f lbs.), and a lever is placed in the carriage, so
that the temperature can be regulated according to the will of the occupants.
The experiments, it is said, succeeded perfectly.

A New Locomotive.—Anew electro -magnetic locomotive has been invented
by MM. Bellet and De Rouvre. This new engine is intended to run on rails,

and the arrangement of its parts is somewhat curious. The driving power is

given to a single pair of wheels situated at the rear of the engine, as in the
Crampton engines. A number of magnates are arranged radially on these

wheels, their poles towards the circumference ; the voltaic current is conducted
from the centre of each wheel to all the magnates in succession, and these
latter act directly on the iron rail itself. The inventors seem to have speci-

ally in view the postal and telegraphic service. They say :- -"This machine
may be employed to carry letters and parcels in the interior of towns at the

rate of twelve or fourteen miles an hour, on subterranean railroads, connecting
the principal post offices ; and as the locomotives for such service would be
very small, the works would be comparatively inexpensive. Larger machines
might run on the existing railroads, and convey despatches at the rate of a
hundred and twenty miles an hour."

Some experiments recently made with a light steam fire-engine, supplied by
Messrs Merryweather and Sons to the Alton Volunteer Fire Brigade, to ascer-

tain the indicated horse-power, have given the following results. This steam
fire-engine, complete on its wheels and carriage, with firemen's seats, hose-
box, coal bunkers, water-tank, &c, weighs 25 cwt. ; the diameter of the steam
cylinder is 6£ in*, and that of the pump 4f in. ; the stroke of both steam and
water pistons being 18 in. "Working at 120 strokes per minute, the pressure
in the air vessel was 140 lbs. per square inch, so giving out in actual useful

work in pumping rather more than 27 horse-power. In the steam cylinder

there was a pressure of 90 lbs. with a back pressure of from 5 lbs. to 6 lbs. per
square inch; thus, the area of steam piston, 33-18, x 360 ft. speed of piston,

x 90 lbs. -5- 33,000 = 32$ indicated horse-power exerted, or 1*3 horse-power
for each cwt. of the machine. This is considered to be good work, especially

for an engine of the lightest class.

Michigan Lake Tunnel at Chicago.—The most important event con-
nected with the Water Works, and making a part of their history for the year,

is the commencement of work on the tunnel, to be extended out under the bed
of Lake Michigan two miles, so that the water will be drawn from the lake

that distance from the shore. This project was fully set forth in the last report

of the Board, and was adopted early last year, as that promising to secure most
certainly, and with least expense to the city, its supply of water from a point

in the lake where it will not be affected by the discharge from the river, or

other impurities from the lake shore. During the summer, examinations were
made along the whole line of the contemplated work, by boring at short inter-

vals, to the depth proposed for the tunnel, to ascertain the character of the

material through which it would pass, and various observations were made
to test the quality of the water at the proposed outer end and inlet for the
tunnel, and to ascertain also the distance from the shore to which the water of

the river reached after certain most marked discharges of the river into the

lake. From the borings it was found that the material through which the
tunnel would be built was uniformly clay, and apparently of a firm and even
character; and the observations concerning the effect of the river on the lake

showed that, even when most marked, no trace of its influence could be de-
tected much more than a mile and a quarter from the shore. The information
obtained on these and various other points, satisfied the Board that the tunnel
would accomplish the result sought for, and that the work was entirely prac-
ticable. The necessary drawings and specifications were prepared as speedily

as practicable, and advertisements were issued in New York and Boston, as

well as here, inviting proposals for the doing of the work. The bids were
received and opened September, 9, 1863, most of the parties submitting pro-
posals being present at the opening. The bid of Messrs Dull and Gowen, of

Harrisburg, Pa., being unconditional, and for the whole work, was accepted by
the Board the day after the reception of the proposals, as the lowest and best

bid. Soon after its acceptance, the Board made report of their doings to the
Common Council, and requested to be authorized to proceed with the work,
and to issue bonds to provide for its cost. The Council granted this desired

authority by ordinance of October 5th, 1S63. Subsequently to the execution
of the contract, the Board desired to change the manner of constructing the
land shaft, which was originally designed to be wholly of brick, and is so de-

scribed in the specifications. The change consisted in substituting three cast-

iron cylinders, each ten feet long, essentially like the iron cylinders proposed
for the outer lake shaft, in the place of the brickwork of the upper thirty feet

of the shaft. This was done to facilitate the sinking of the shaft through
the bed of quicksands overlying the clay, the distance through the quicksands
to the clay being about twenty-four feet. The formal breaking of ground took
place on March 17th last, and the work has been in progress since that time,

with occasional interruptions. As was anticipated, a good deal of difficulty

has been experienced by the contractors in working through the water and
quicksands, but the difficulty has been much less with the iron cylinders than
it would have been with brickwork, and the clay having been reached, it may
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reasonably be hoped that there will not be serious trouble from this cause

hereafter. Of course the work is not sufficiently advanced to enable the

Board to form a conclusion as to what rate of progress may be looked for.

The time fixed in the contract for the completion of the work is November
1st, 1865. Besides the change in the manner of constructing the land shaft,

the Board have agreed with Messrs Dull and Gowen to make certain changes in

the outer crib, so that the crib will be stronger than as originally proposed, and
so that solid masonry can be eventually substituted for the mass of loose stones
with which the crib will be filled. The State Legislature had previously given
the necessary authority for placing in Lake Michigan any piers to be found
necessary for constructing and maintaining the tunnel, but, to avoid any ques-
tion as to the right of the State to make such a grant, the sanction of the
United States to the act of the State Legislature was obtained by act of Con-
gress, passed January lGth, 1864. The tunnel is to commence at such point
as may be selected by the Board of Public Works, on the lot now occupied by
the pumping works of the city of Chicago, at the east end of Chicago avenue,
and on the shore of Lake Michigan ; and to extend two miles out under the

lake, in a straight line, at right angles to the general direction of the shore.

The bottom of the inside surface of the east end of the tunnel will be sixty-six

feet below the ordinary level of the lake, or sixty-four feet below what is usually

known as "City Datura ;" and the bottom surface will descend uniformly at

the rate of two feet per mile, to the west end of the tunnel. There are to be
one land and two to four lake Bhafts ; the land shaft at the west end, one lake

shaft at the east end, and the remaining lake shaft or shafts at such intermediate

points as shall be determined upon by the said Board, when the proper time
for locating them shall arrive. The lake shafts are to consist of cast-iron

cylinders, and to be protected by hollow, pentagonal cribs. The tunnel is to

be very nearly circular in form^ and to have an interior width of five feet, and
height of five feet and two inches.

—

From Report of Chicago Board of Public
Works.

Mr Gladstone on the Coal Resources of tiie Country.—On Friday

evening, Mr Henry Beckett, F.G.S., of Wolverhampton, delivered a lecture in

the Assembly Room, Mold, on " Geology in its application to the coalfields of

North Wales." Sir Stephen Glynne presided. The Right Hon. the Chan-
cellor of the Exchequer was present, and moved a vote of thanks to the

lecturer. He congratulated the audience on the justice which Mr Beckett had
done to the coalfield of Flintshire, stating that he (Mr Gladstone) was not
satisfied with the treatment which that coalfield had received in a variety of

publications. It had been assumed that because that was an old coal-mining

district— a district where for a long period of time their forefathers had been
scratching and grubbing, as it were, the surface of the earth—the coals there

were exhausted, and there was no more occasion to think about them, except
just by way of gathering up some scraps and leavings which those who came
before them had not been able to extract from the bowels of mother earth

;

but he himself had cherished a hope, which had strengthened from year to

year and which was now coming to a state ofgreat confidence and vigour, that it

might likewise be considered as a very young coal-mining district—that it was
a district to the real character of which people were only just beginning really to

awaken. He thought the signs had already appeared that this was a true con-
clusion, and he confidently looked for the multiplication of those signs from
year to year. The general rule in that district had been in former times to stop at

the main coal. It was assumed, for some reason or other, that that was the
ne plus ultra, the very furthest point downwards of the coal measures, and the

workings in any seams under the main coal had been very insignificant. But
when they came to compare what had taken place in adjoining districts

—

going, for example, down the bend of the Dee to the extreme of the estuary

—

they found great clusters of coal measures cropping up at different points, and
it had never been proved yet that the whole of those coal measures were not lying

undisturbed and tranquil under the main coal, waiting to be dug up. It was a dis-

trict in which they might hope that before long deep shafts would be brought into

operation* They had now every reason to believe that the coalfield ofthat district

passed under the estuary of the Dee and connected itself with the Lancashire coal-

field ; and he was sanguine enough to believe that the day was not far distant

when the estuary of the Dee, which now meant a vast surface lying almost en-
tirely useless, would be recovered from the usurpation of the sea and brought
under cultivation, while the mineral enterprise of this great country was at

work underneath. Referring to some observations by the lecturer on the dis-

mal prognostications supposed to have been made by Sir William Armstrong
in regard to the probable exhaustion of the coal supply of this country, Mr
Gladstone said he had been told that in those speculations Sir William Arm-
strong referred simply to the district within which he spoke. He hoped that

200 years were not to see the exhaustion of the mineral wealth of England, for

—having immense confidence in the resources of this country as well as in the

character of the people, which under God was the best of all its resources—he
did think that there was nothing certainly which he for one should contemplate
with such apprehension as the exhaustion of its mineral wealth, and especially

of its supplies of coal. He backed Sir William Armstrong's recommendation
of economy in the use of coal; and he could not help mentioning that a very
intelligent gentleman had informed him that they were cheapening the produc-
tion of gas in Manchester at such a rate that it was highly probable that after

the lapse of a few years all houses occupied by the labouring part of the popu-
lation in particular would use no coal at all, but would have all the functions of

light, warmth, and cooking performed by gas. This opened a most important
source of economy to the working classes, while it also indicated a hope that
we might be permitted to economise our stores of coal, and at the same time
see removed that which was like a great blot on the face of creation—namely,
the mass of smoke which disfigured large districts of this country [We hope
shortly to refer rather minutely to these remarkable statements of England's
Chaucellor of the Exchequer. The remarks point out plainly enough that
even great men often are deceived when departing from their true sphere.]

PRICES CURRENT

OF

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING JANUARY 28, 1865.

(Compiled expressly for the Practical Mechanic's Journal,)

1st week. 2nd week. 3d week 4th week.

7 12 7 15 7 15
8 10 9 10 9 10
10 10 10 10 10 n

6 10 12 6 11 10 11 10 n
4 10 4 10 4 10
10 9 10 9 10

6 2 12 6 2 11 2 11
11 10 12 10 12 10

IRON. £ s.

Bars, &c., British, per ton, . * .. 7 12
Nail Rods, 8 10
Hoop, 10
Sheets, 10 12
Pig, No. 1, Wales, 4 10
Bars, Staffordshire, 10
Pig, No. 1, Scotch, best qual. 1/to 3/ higher 2 12
Swedish Bars 11 10

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 10 15 10 16 1G

In faggots 17 10 17 10 17 10 17 10
Spelter, ingot, 18 15 18 15 21 10 21 10
ZINC, sheet, 26 10 26 10 28 28

COPPER,

Sheathing bolts, per ton 97 10 97 10 95 98

Bottoms 104 104 105 105
Old.exchange 91 91 91 91

Tough Cake, per ton, _ .. .

.

89 89 87 87

Tile, .. 89 89 87 87

TIN.

English blocks 97 97 101 101
Bars in barrels 98 98 102 102
Refined *.. .. 100 100 106 1U6

Banca, 92 92 95 10 95 10

Straits, 89 89 95 10 95 10

TIN PLATES.
Char. IO, per box, 176 176 196 190
Coke, IC 12 12 14 14

LEAD.
EnHishpi" 20 10 20 10 20 5 20 6

Sheet, 21 21 21 5 21 5

Spanish pig, in bond 19 10 19 10 19 10 19 10

TIMBER—PEE LOAD.

Teak new .. .. 13 18 10 13 13

Quebec, red pine 426 400 426 426
yellow pine, 3 15 3 15 3 15 3 15

Quebec, oak, white 6 15 6 15 6 15 6 15
•' Birch, 400 400 400 400
" Elm 450 450 450 450

Dantzicoak, 400 500 500 500
Fir, 376 376 370 376

Memelfir 3 17 6 3 17 6 3 17 6 3 17 6

Ri»a, .. .. 3 12 6 3 12 6 3 12 6 3 12 6

Swedish 2 12 6 2 12 6 2 12 6 2 12 6

Quebec, white spruce 16 15 17 16 15 16 15

St. John, white spruce 14 14 14 14

Canada, 1st quality, 17 15 17 15 17 15 17 15
• 2nddo 1115 11 15 1115 11 15

Archangel vellow, 14 14 14 14

St. Petersburgh yellow 12 5 12 15 12 5 12 5

Finland 9 10 9 10 9 10 9 10
Memel 12 10 12 10 12 10 12 10

Gothenburg, yellow 10 10 10 10 10 10 10 10
" white 950 950 950 950

Gefle, yellow, 11 11 11 11

Soderhamn, 10 7 6 10 7 6 10 7 6 10 7 6

Chiistiania, per C. 12 ft. by 2 by 9 in. yeL 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
Red Lead, 22

White Lead, 26 10

Seal, yellow, per 252 gallons 48

Sperm, •• 65

Cod, 52

South Sea, 45 10

Olive, Gallipoli, per tun 60

Palm, per tun, . . 36

Cocoa-nut, . . . . . . . .

.

38

Rape pale foreign, .. 44 10

Linseed 32 15

Hemp Manilla, per ton 26 15

Jute 18

21 10 21 10 21 10
26 10 26 10 26 10

n 48 48 48
64 63 63 II

52 10 62 10 52 10

45 45 45
56 10 56 10 56 10
36 36 38
36 86 36
40 10 46 10 46 10 ft

33 5 33 33 ft

26 16 27 10 27 10 ft

IS Ifl 18 10 18 10
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PROVISIONAL PROTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

£g~ When the city or town is not mentioned, London is to be understood.

30S0
30S1
3032
30S3
303 i

3035
30S6
30S7
30SS
3039

3090
3091
3092

3094

3095
3096
3097
309S
3099

3100
S101
3102
3103
3104
3105
3106
3107

310S
3109

3110

3111
3112
3113

3114
3115
3116
3117
3113

3119
3120

3121
3122
3123

3124
3125
3126

3127

3123
3129
3130
3131
3132

3134
3135
3136
3137
3133
3139
3140

3141
3142
3143
3144
3145
314S
3147
3148
5148

3159

3151
3152

13(A December, 1364.
F. G. Molholland, Esses Street—Puiifying rosin
W. B. Adams, Holy Mount—Railways and tramways
R. H. Johnson, Eccleston—Glass makers' pots
Charles Rendal, High Street—Atmospheric railway breaks
R. A. Brooman, Fleet Street—Ornamenting* stone and wood
Arthur Brittlebank, Boziers Court—Brushing the human hair
W. H. Cullingford, Phillimore Gardens—Thermometers
A. Pemberton, Eccles, and J. Ford, Salford—Drag in throstle spinning
A. V. Newton, Chancery Lane— Solar time-pieces.—A com.
George Elliot, Hull—Capstans

14th December, 1864.
E. W. Otway, Reading—Roller gins.
Joseph Barnsley, Hales Owen—Solid and seamless metal tubes
C. Hancock, West Street, and S. W. Silver, Bishopsgate Street—Electric

insulation
C. Hancock, "West Street, and S. W. Silver, Bishopsgate Street—Colour

printing
C. Hancock, West Street, and S. W. Silver, Bishopsgate Street—Sheets and

surfaces for ornamental purposes
J. B. Thompson, Rothwell Street—Coating iron
Herbert Taylor, Mark Lane—Ruffles and frills.—A com.
Joseph Crowley, West Bromwich—Moulds for casting
William Wharid all, Pontefract—Liquorice cakes
G. W. Belding, Cheapside, and D. E. Holman, Sloaue Street—Pressing

straw hats.—A com.
J. G. Tongue, Southampton Buildings—Watehes.—A com.
P. F. Lunde, Jewry Street—Obtaining extracts from vegetable substances
A. P. Price, Lincoln's Inn Fields—Carbonic acid gas
C. P. Coles, Ventnor—Loading ordnance
Samuel Hood, King William Street—Securing coal plates
J. and J. Leeming, and J. Lister, Bradford—Jacquard machine
George Kent, High Holborn—Cleaning and polishing knives
A. F. J. Claudet, Gloucester Road—Photo-sculpture

15th December, 1864.
J. A. Pols, Old Kent Road—Purified oils

A. R. Croucher, Wellclose Square—Communication between passengers and
guards on railways

C. Hancock, West Street, and S. W. Silver, Bishopsgate Street—Waterproof
sheets

P. A. Le C. de Fontainemoreau, Paris—Gun barrels.—A com.
Stephen Pettit, Burgate—Engines for obtaining motive power
William Clark, Chancery Lane—Decoration of walls.—A com.

lQth December, 1864.
W. E. Gedge, Wellington Street— Steam engines.—A com.
William Bardwell, Great Queen Street—Utilizing sewage and urine
John Ellis, North Ormsby—Furnaces
S. W. Hooper, Fleet Street—Parchment
R. A. Brooman, Fleet Street— Separating the kernel from the shell of cotton

seeds.—A com.
F. A. Chevallier, Paris—Horizontal photographic plane tables
George Brown, Poole—Cylinders used in the' manufacture of articles of

pottery
James White, Dorchester—Closets and commodes
William M ;Naught, Rochdale—Washing and drying wool
William Cotton, Loughborough—Machinery for the manufacture of looped

fabrics
A. H. Robinson, Dublin—Portable bedstead
M. J. Haines, Bristol—Straps for driving machinery
J. L. Norton, Belle Sanvage Yard, London, and W. Ainsworth, Stockport—

Looms for weaving

17th December, 1864.
J. G. Tongue, Southampton Buildings—Pneumatic apparatus for raising and

drawing off liquids.—A com.
Peter Salmon, Goswell Road—Rolling stock of railways
Frederick Cooke, Denton—Hats
B. Dobson, W. Slater, and R. Haitiwell, Bolton—Ginning cotton
A. A. L. P. Cochrane, London—Heating and evaporating liquids
A. H. Renton, Whitehall—Fire-arms
William Brookes, Chancery Lane—Steam blowers.—A com.
R. A. Brooman, Fleet Street—Liquid meter.—A com.
Frederick Price, Gresford—Mills for grinding corn
H. L. Hall, West Ham—Elastic fabrics
Zebina Eastman, Bristol—Rails or trams for roads
W. Howes and W. Eurley, Birmingham—Lamps for railways
Henry Davey, Gunnislake—Steam engines
W. A. Turner, Piccadilly, and T. T. Coughin, Eermondsey—Motive power

19th December, 1364.
J. A. Hopkins and C. Culpin, Saint Ives—Ploughs
William Tate, Horsley Hill—Armour
£. C. M. Bonnier, Paris—Atmospherical machine
Ernest Swinarski, Kreuszewo—Breech-loading fire-arms
C. W. Orford, Birmingham—Measuring water
Sir John Gray, Dublin—Taps or cocks for regulating the flow of water
H. F. M'Killop, Belvedere—Coating ships
R. A- Brooman, Fleet Street—Furnaces.—A com.
Sir F. Blackwood, Southsea—Lifting shot or shell to the fighting deck of

vessels
J. Butchart, H. Strond, and S. A. Morrison, North Shields—Reefing and

stowing jib sails

E. T. Hughes, Chancery Lane—Laces and edgings.—A com.
H. J. H King, Stroud, H. E. Smith, Upton Bishop, and J. B. Howell, Shef-

field—Slide valves of steam engines.

20th December, 1864.
3153 David Millar, Greenock— Moving heavy bodies
3154 W. E. Gedge, Wellington Street—Box for preserving velvets.—A com.
3155 H. Druneau and P. Laidet, Nantes—Double suction pump
3156 S. E. Pettee, Saint Mary's Terrace—Signals in railway trains
3157 P. Cameron, Paisley, and T. Bowman, Glasgow—Textile fabrics
S15S George Leach, Leeds—Fastening for books
3159 T. A. Grimston, Clifford—Breech-loading fire-arms
3160 Henry Bird, Cheltenham—Treating sewage matters
3161 S. P. A. de B. d'Eliiza, Leicester Square—Artificial manure
3162 William Maynes, Levenshulme—Picker band
3163 J. P. Y. Llagostera, Strand—Spinning cotton.—A com.

21st December, 1864.
H. A. de Briou, Welbeck Street—Protecting metals
Thomas Woodword, Birmingham—Breech-loading fire-arms
Joseph Westwood, Tredegar House—Iron bridges
C. E. Bryant and S. Middleton, Greek Street—Brushing hair
C. G, Hill, Commerce Square—Bonnets and cap fronts
Michael Henry, Fleet Street—Governors.—A com.
Frederick Tolhausen, Paris—Aggregating coal dust.—A com.
J. Ramsbottom and T. Blackburn, Blackburn—Hydraulic engines
J. W. Cowles, Kings Holm, and W. Warren, Cheltenham—Signals
L. R. Bodiner, Holborn—Working hydraulic presses and lifts.—A com.
William Raid, Granton—Waggons for the conveyance of cattle
J. H. Johnson, Lincoln's Inn Fields—Photographic apparatus.—A com.
James Hargreaves, Ashton-under-Lyne—Looms for weaving

3164
3165
3166
3167
316S
3169
3170
3171
3172
3173
3174
3175
3176

22nd December, 1864.

3177 Robert Wilson, Manchester—Call bells.

317S Henry Edmonds, Gosport—Lamp feeders
3179 J. and J. H. Fothergill, City Road—Propulsion of vessels
31S0 J. G. Aram, Bradford—Lighting household fires

3181 C. G. Wilson, Gracechurch Street—Pressing cotton
S1S2 James Byrne, Dublin—Governors
3183 Alexander Alison, Queen Street Place—Species of currency
31S4 R. L. Howard, Upper White Cross Street, and J. Dauglish, Reading-

Aerated bread
3185 James Gillespie, Garnkirk—Retorts and crucibles

23rd December, 1864.
31S6 J. B. Edge and E. Hird, Bolton—Finishing cotton heald
3187 T. P. Hawkins, Birmingham—Fencing and other staples
3188 George Haseltine, Southampton Buildings—Metallic nuts.—A com.
3189 Emile Taconet, Paris—Looms for weaving
3190 W. E. Gedge, Wellington Street—Bordered napkins.—A com.
3191 James Paterson, Dundee—Jute
3192 John Bethell, King William Street—Preserving wood
3193 J. F. Wheeler, Ryde—Portable inkstand, pen and pencil holder
3194 T. and J. Fagg, Panton Street—Boots and shoes
3195 R. A. Brooman, Fleet Street—Coke ovens.—A com.
3196 R. A. Brooman, Fleet Street— Fire-arms.—A com.
3197 Edward Saunders, Bridge Street—Affixing armour plates to vessels.—A com.
3198 Lord John Hay, St James' Place—Autograph stamps

2ith December, 1864.

3199 W. H. Maitland, London—Cotton gins
3200 Enoch Fielding, Wellington Road—Power looms
3201 C. R. Bamber, Jersey—Signals
3202 Edmund Leahy, Langford Road—Railway wheels
3203 B. Margulies and J. K. Leather, Trieste—Chromates and bichromates
3204 John Rowberry, Hereford—Centrifugal drying machine
3205 A. V. Newton, Chancery Lane—Means for stopping leaks in boiler tubes.—

A com.
3206 Thomas Robinson, Sheffield—Jugs
3207 Edmund Morewood, Cheam—Coating metals
3208 C. H. Taylor, Birmingham—Preventing accidents in mine shafts
3209 J. H Cheatle, Birmingham—Rotary brushes
3210 T. Whitley, Birstal, and J. Jowett, Bradford—Combing wool
3211 J. P. Robertson, Colonel in Her Majesty's Army—Connector applicable to

bales
2QCk December, 1864.

John Parkinson, Bury—Lamps for railway carriages

John Wolstenholme, Ratcliffe—Cutting pipes and bars of metal
3212
3213

3214
3215
3216
3217
3218

3219
3220
3221
3222
3223
3224
3225
3226
3227

3223
3229
3230
3231
3232
3233
3234
3235
3230
3237
323i
3230
3240
3241
3242

27th December, 1864.

H. Hicklin, Wollaston, and C. Pardoe, Brierley Hill—Coke ovens
W. E. Godge, Wellington Street—Injections with continuous jet—A com.
George Alton, Derby—Flanging plates and strips of metal
George Alton, Derby- Curving flanged boiler and other metal plates
William Bnttrum, Swilland—Signals

28th December, 1864.

James Dodge, Manchester—Shaping and forging file blanks and flyers

Henry Johnson, Birmingham—Runners for umbrellas
John Cleaver, Walworth—Portland cement
J. R. Breckon, Darlington, and R. Dixon, Crook—Coke ovens
A. P. Blanchet, Paris—Cultivation of land by steam power
Joseph Bardies, Paris—Pianos
J. and W. Thornton, Nottingham—Producing looped fabrics

William Holms, Glasgow—Treating warp yarns
W. H. Preece and A. Bedborough, Southampton— Signalling in railway trains

29th December, 1864.

R. H. Leese, New York—Machinery for cutting dovetail joints.—A com.
J. D. Morrison, Edinburgh—Painless dentistry

George Edwards, Park Road Villas—Pneumatic apparatus
Douglas Sutherland, Great George Street—Charging ordnance
James Millar, Stirling—Locomotive steam engines
M. A Muir and J. M'llwham, Glasgow—Fastenings for railways

J. and W. Truswell, Sheffield—Indicating the level of water in steam boilers

Samuel Saville, Bradford—Separating wool from refuse

T. R. Harding, Leeds—Pins and buckles
John Dodd, Oldham—Mules for spinning
J. H. Johnson, Lincoln's Inn Fields—Sewing machines.—A com.
W. Nalder and A. Belcher, East Challow—Steam engines
Richard Cail, Gateshead—Projectiles

P. C. P. L. Prcfontaine, Paris—Storing liquids

Benjamin Baugh, Balsall Heath—Enamelled wares
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3243
3244
3245
3246
3247
3248
3249
3250
3251
3252

3253
3254
3255
3256
3257
325S
3259
3260

30th December, 1S64.

Enoch Shufilebotham, "Worcester— Girders for railways.—A com.
Elbeit Perce, New York—Geographical globes

A. S. Macrae and A. Eayley, Liverpool—Burners of hydrocarbon fluid lamps
A. C. Robb, Brixton—Brushing hair
Edmond Conprant, Paris—Rotative motive power
H. A. Bonneville, Porchester Terrace—Horse shoes.—A com.
H. A. Bonneville. Porchester Terrace—Presses.—A com.
Thomas Bouch, Edinburgh—Roofs for railway stations

W. H. Brown, Sheffield—Cast steel tubes
L. P. E. Mas, Paris—Treating oils and hydrocarbons.—A com.

Slat December, 1864.

Joseph Ladley, Leeds—Carding engines
W. E. Newton, Chancery Lane—Horse shoes.—A com,
P. A. Roger, Paris—Smoke consuming furnaces
Thomas Richardson, Newcastle-upon-Tyne—Manures
F. J. Endres, Paris—Musical apparatus
Richard Quin, Poland Street—Cases for jewellery
Thomas Da Boulay, Sandgate—Carriages propelled by manual power
C. W. Siemens, Great George Street—Motive power

2?id January, 1865.

William Muir, Manchester—Public houses
T. A. Macaulay, Herbert Street—Sewing machines
M. R. Leverson, Bishopsgate Street—Treating apatite.—A com.
E. Bevan, Birkenhead, and A. Fleming, Liverpool—Protector for metallic

J. F. Parker and J. Tanner, Birmingham-^Oxygen gas
J. Smith and J. Williamson, Bishopwearmouth—Lubricating the axles or

journals of coal waggons
J Spencer and N. Broomhead, Halifax— Carpets and hearthrugs
J. R. Crompton, Elton—Finishing paper
Robert Irvine, Musselburgh—Pitch obtained in palm oil

Frederick Gye, Surrey—Mounting photographic pictures,—A com.

3rd January, 1865.

11 Martin Benson, Hinde Street—Ordinary lift and force pumps
12 W. G. Helsby, Liverpool—Enamelled glass

13 Gustavc Mascart, Paris—Sewing machines
14 Henry Lloyd, Liverpool—Perambulators
15 Leopold D'Aubrc-ville, Paris—Paper.—A com.
16 T. J. Ashton, Cavendish Square—Portable pneumatic apparatus
17 Louis Goldberg, Love Lane—Belts

18 G. Hodgson and J. Pitt, CIeckheaton—Drilling apparatus

4th January, 1865.

19 Edward Keirby, Rochdale—Elastic packings for pistons
20 Walter Payton, Westbourne Terrace—Measuring water
21 J. Knowles, Bolton, and J. Banks, Sharpies—Mules for spinning
22 William Clark. Chancery Laue—Electro magnets.—A com.
23 Wilson Ager, New York—Fau blowers
24 Dionisio Vericchio, Queen Street—Spring mattresses and paliassea

25 J. F. Jones, Rochester—Paper board
26 George Kent, High Holborn—Polishing knives
27 Nathan Thompson, Abbey Gardens—Stoppers for bottles

28 W. H. Roy, Upper Woburn Place—Checking the receipts of railway clerks

5th January, 1865-

20 William Watson, Johnstone—Propelling vessels
30 C. Pickworth, Homer Road—Communication between the passengers and

guard of a railway train
31 G. H. Davies, Brick Court, and J. W. Jones, James Square—Advertizing
32 J, W. Branford, Cambridge—Washing aud mangling linen
33 J. M. Kirby, Northampton—Generating steam
34 Joseph Skelton, Lostwithiel—Ploughs
35 J. E. Wilson, Grasmere—Locomotive engines
36 A. V. Newton, Chancery Lane—Sewing machines.—A com.
37 J. C. Amos, Southwark, and W. Anderson, Erith—Tubular boilers

38 G. A. Buchholz, Alfred Place—Hulling grain
39 Thomas Pickford, Fenchurch Street—Aerated beverages

Gth January, 1865.

40 J. E. Vigoulete, Nelson Square—Carbonaceous minerals
41 J. C. Bayley, Park Place Villas, aud D. Campbell, Plumstead—Lamps for

burning the vapour of volatile fluids

42 Jules Lebaudy, Paris—Boiling grain sugar in vacuo
43 J. A Castree. Manchester—Looms for weaving
44 B. Dobson, W. Slater, aud R. Halliwell, Bolton—Ginning cotton

45 J. Craw and J. Macaulay, Paisley—Weaving ornamental fabrics

46 Arthur Reynolds, Bagilit—Smelting zinc ores

47 W. C. Thurgar, Norwich—Keeping eggs fresh

48 Charles de Bergue, Strand—Locomotive engines.—A com.
49 George Haseltine, Southampton Buildings—Machinery for shaping the heels

of boots.—A com.
50 T. Richardson, Newcastle-upon-Tyne, and M. D. Riicker, Leadenhall Street-

Treating guano
51 James Robertson, Glasgow—Furnaces
62 Edward Tyer, Old Jewry Chambers—Train signalling on railways

53 George lieymond, Geneva—Escapements for watches
54 Horatio Ames, United States of America—Constructing ordnance or cannon

of wrought iron

7th Ja7iuary, 1865.

55 G. B. Galloway. Liverpool—Means of communication between passengers
while travelling

56 B. W. Bentley, Buxton, and W. H. Bailey, Salford—Finishing photographs
57 E. Beanes, Ivilburn, and C. W. Finzel, Bristol—Vacuum pans
5S James Atkins, Birmingham—Metallic bedsteads
59 William Baker, Sheffield—Refining of iron and steel

60 J. J. Blackkaru, Birmingham—Brooch fastenings

61 Theophilus Horrox, South Square—Brushing the hair

62 J. F. Jones, Rochester—Paper board

9th January, 1S65.

03 Ashworth Barlow, Crawshaw Booth—jack frames
64 J. H. Johnson, Lincoln's Inn Fields—Cleaning rice.—A com.
65 John Welsh, Perth—Ligbting street lamps
66 Lionel Weber, Brussels—Bits for horses
67 Joseph Calkin, Oakley Square—Taps
63 William Davies, Liverpool—Tobacco

69 R. Ashton and G. H, Lightollor, Chorley—Flyers for preparing cotton
70 B. P. Bidder, Gateshead—Theodolites
71 Friedrich Wicse, Vienna—Preserving books from fire

10th January, 1865.

72 Edwin Pettit, Birmingham—Ornamenting photographs
73 S. S. Brown, Runcorn—Lint
74 J. C. Brown, New York—Toothpicks
76 E. W. Ladd and L. Oertling, Moorgate Street—Hydrometers
76 William Bayliss, Gracechurch Street—Standards for strained wire or rod

fencing
77 Humphrey Chamberlain, Wakefield—Compressed bricks

78 A. and M. Meyer, Liverpool—Breech-loading fire-arms.—A com.
79 T. B. Belgrave, Bracebridge—Preserving meat
80 William Clark, Chancery Lane—Pulp for paper.—A com.
81 D, Gattaftnt, Stepney Causeway, and F. Pontifex, Shoe Laue— Artificial fuel

l\th January, 1865.

S2 J. F. Spencer, Newcastle-on-Tyne—Valves of steam engines
83 Henry Coutanche, Saint Hiliers—Reefing aud furling sails

84 A. F. Lendry, Sunbury—Topograph
85 W. E. Gedge, Wellington Street—Cutting gas pipes.—A com.
86 W. E. Gedge, Wellington Street—Pincers for gas pipes.—A com.
87 W. E. Gedge, Wellington Street—Elastic mattress or bedstead.—A com.
88 R. A. Brooman, Fleet Street—Engraving upon crystal.—A com.
89 John Ramsbottom, Crewe—Steam hammers
90 Robert Tempest, Rochdale—Spinning and carding cotton
91 C. M. Bathias, Paris—Registering apparatus
92 J. F. Heather, Portsmouth—Keys and locks

93 A. G. Lock, Millbrook—Purifying fats

94 Abraham Cooper, Gracechurch Street—Furnace flues

95 Rock Chidley, High Holborn—Railway carriages

96 J. G. Jones, Blaina Iron Works—Getting coal

\%th January, 1S65.

97 Isaac Goodlad, Edmund Street—Communication between railway passengers
and guards

93 John Fuller, Silvertown—Telegraph conductors
99 E. T. Hughes, Chancery Lane—Elastic mattresses.—A com.
100 William Russ, Romford—Distributing liquid manure
101 F. Barnes, D. Hancock, and E. Cope, Wycombe—Electro-magnetism as a

break power for railway carriages
102 R. A. Brooman, Fleet Street—Teaching music.—A com.
103 Michael Henry, Fleet Street—Furnaces.—A com.
104 George Gaze, Yilliers Street—Checking money taken by servants
105 R. F. Moll, Manchester— Repairing ships while afloat

106 G. H. Daw, Threadneedle Street— Breech-loading fire-arms

107 J. B. Hill, Stirling—Signals between passengers travelling on railways

\3th January, 1865.

108 Joseph Knight, Manchester—Crinoline skirts

109 F. G. Mulholland, Swan Street, and T. Dugard, North Grove—Application of

fluid metallic
110 W. S. Longridge, Derby, and J. Mash, Bowden—Furnaces
111 William Brookes, Chancery Lane—Steam engines.—A com.
112 A. J. Sax, Paris—Impregnating air

113 Richard Lewis, Dublin—Boilers for generating steam
114 John Weeks, Baker Street—Umbrellas
115 Wilson Ager, New York—Cleansing aud decorticating grain

116 T. G. Pag;mo, Bayswater—Paving roads
117 William Wilkins, Leicester—Looped fabrics

DESIGNS FOR ARTICLES OF UTILITY.
Registered from 11th Jan., 1865, to 17th Jan., 1S65.

Jan, 11, 4683 T. Thomas, Great Barrow—Clasp for securing cuflfs or wristbands
" 16, 4684 David Power & Sons, Walsal—Chape and buckle for saddle girths
" 17, 46S5 G. Askir, Wellington Street—The people's clothes wringer

NOTICE TO CORRESPONDENTS.

Electbician.—The gymnotus electricus, or electric eel, belongs to the order of
apodal fishes. It is found in South American and African rivers.

Yes. Cobalt is a magnetic metal, and may be converted into a permanent
magnet.

Z. O.—The piers of Clifton Suspension Bridge were erected under the supervi-
sion of the late Mr Brunei, and cost about £45,000. The span of the present
bridge is 702 feet 3 inches from pier to pier, and the roadway 245 feet above high
water mark. The carriage-way is 20 feet wide, and the footpaths, which project
on either side from the bridge proper, have a width of 5 feet 6 inches. The total

weight of the bridge is about 1500 tons, and its calculated strength 7000. We have
no data as to the proof load to which it was submitted.

T. Williams.—You are wrong. The correct reply to your question is—that

when the effect of a gas in expanding is employed to impel the gas itself from the
reservoir of higher pressure into a space occupied by a lower pressure (instead of
enlarging the vessel in which it is contained), a portion of the energy is employed
wholly in agitating the particles of the gas ; and when the agitation so produced
has wholly ceased through the united friction of the particles an equivalent of

heat is developed, which neutralizes the cooling. If the gas be a perfect one, the
previous cooling is wholly neutralized, but only partially with an imperfect gas.
For further information on the subject you had better consu.lt a work on the
Steam Engine and Prime Movers, by Professor Rankine, section 253.

Y.—You will find a reply to your inquiry at page 170 of Mr Fairbairn's first

volume of Useful Information for Engineers, where, quoting from Pambour,
he remarks, "that if the volume of any weight of gas or of steam be made to vary
without changing its temperature, the elastic force of the gas will vary in the
inverse ratio of the volume it is made to occupy*

ERRATA IN JANUARY NUMBER.
For the second has, in first column, line 21, of page 253, read have.

Page 280, second column, line 8 from bottom, for magnesium water read mag-
nesium wire.
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THE EIGHTS OF PATENTEES AGAINST THE CROWN.
FEATHER Versus THE QUEEN.

In. the case of Feather v. the Queen, reported at length in our

present issue, the Judges of the Queen's Bench have unanimously

decided in favour of the Attorney-General's construction of Letters

Patent. After solemn argument, we are told by high legal authority,

that against his sovereign or his country, a patentee lias no right

whatever. Henceforth, then, natural genius, acquired skill, patient

application, laborious research, careful experiment, wearing toil,

sleepless nights, and anxious days, are to go for nothing when they

are devoted to the perfecting of an invention which may multiply

our powers of attack tenfold, or furnish us with our national

defences practically impregnable. The Erst duty of a State being the

preservation of its subjects, that particular subject who provides

the State with the most novel and effective apparatus for discharging

that duty, is to be visited with the pains and penalties of confiscation.

One great object of resistance to external attack being to secure

every man in the enjoyment of his property, the man whose ability

and application most contribute to the security of his fellow-citizens

is to be stripped of the fruit of his labours at a stroke. Date obolum

Belisario, said the great General, from whose prowess the enemies of

Rome had oftea suffered. "Bestow your charity upon the creator

of your iron dads ;" may yet be the petition of some luckless

inventor, when the nation is in ecstacies at a new Trafalgar, which,

but for him, would never have been gained.

To discuss the justice of the recent decision is clearly a work of

supererogation. There can be no necessity to criticise a doctrine

which was at first deemed " too monstrous to be set up," and which,

after abundant discussion "by minds with judgment perverted by
the possession of too much technical learning," "shocks the sense

of justice," even of the judges by whom it is propounded. We
propose to deal with the question on legal principles ; to apply legal

tests ; to refer to legal precedents. We speak deferentially, and
with all due submission to those learned dignitaries, the correctness of

whose decision we venture to impugn ; but we hope to show that

the judgment is legally unsound, as well as morally unjust.

It is admitted on all hands, as part of the King's prerogative, that,

as a rule, he is not bound by general words in a Statute, unless he
is also expressly named. But prerogative, it has been well said, "is

not the iron tie of unbridled power ; it holds the subject in the silken

chain of mild subjection, for the general and permanent welfare of

society." Therefore, "if a Statute be intended to give a remedy
against a wrong, to prevent fraud, or tortious usurpations, the King,

though not named, is bound by it." Now we contend that the Patent

Acts were made to give " a remedy against a wrong ;
"—to wit, the

inventor's liability to lose the reward of his labour, whether by
fraud or tortious usurpation ; and therefore we assert that the

Crown, though not named, is bound by these Acts.

It is somewhat remarkable that the very Statute of James by
which monopolies were abolished, does not expressly forbid the

King to grant them ; but by its third Section, it disables "all persons,

bodies politic or corporate whatsoever," from having, using, &c,
any such monopolies ; and then, by its following Section, the Act goes

on to declare that all Letters Patent for "the sole working or making
any new manufactures within the realm .... shall be granted

to the true and first inventor thereof ; so as they be not contrary to

law, nor mischievous to the State, nor to the hurt of trade, nor

generally inconvenient." The question therefore arises, whether
the King is among the persons or corporations 'to which the Statute

refers ; whether he could himself use or exercise any monoply which

the Statute was intended to prevent. Now we are svire that no one

will maintain that the King is not included in the "persons and
corporations " mentioned in the third Section ; and, as the Statute

must be taken in its entirety, it would seem only reasonable to hold

Ltliat the exception of the fifth and sixth Sections applies to all

No. 204.—Vol. XVII.

persons included in the prohibition of the third Section, and we

shall hope to show, in a latter portion of this article, that our con-

tention upon this point, does not rest on mere presumption. But it

is said by some that the Acts do not remedy a wrong, nor do they,

strictly speaking, confer a right : they only regulate the manner

in which the Crown shall grant a privilege, such as, before the

Statute, the Crown had the power of granting, ex men motu, but

which no one could demand ex debito justitim. We may yield a

guarded assent to this proposition, without necessarily committing

ourselves to the spick and span new doctrine which the Attorney

General has founded upon it. Before adopting the latter, let us see

how those who lived when the Statute of Monopolies was passed,

understood the former. The legal maxim—" Contenvpoianea ex-

positio est optima et forlissima in lege"—is one to which considerable

importance is deservedly attached ; for, said Lord Hardwicke, " there

is no better way of constructing ancient grants, deeds, and charters,

than by usage." And the same principle manifestly applies in the

case of Statutes, because, said Coke, contemporaries " were best

able to judge the intention of the makers, at the time when the law

was made." And Common Law is in harmony with common sense

on this matter ; " for the legislature may fairly be supposed to have

known the state of the law at the time the Statute was passed.''

The Judges of the Queen's Bench, be it observed, repeatedly insisted

upon this principle of construction, and put hypothetical cases of an

invention for lowering top-sails when our navy went to fight the

Armada, and of a new cross-bow, brought into use during the reign of

James the First. They said, with some plausibility, that Queen Eliza-

beth would have been greatly surprised at being told she must have a

licence for using the one, and that it would he "of great importance
"

that the Crown should be able, and without paying for it, to take the

other.

We object, however, to decide the question upon an ad captandum

hypothesis, when it is in our power to resort to principle and author-

ity. We decline to accept the acts of the Crown in times when pur-

veyance and pre-emption were incidents of prerogative ; when forest

laws wei'e unrepealed, and feudal tenures still existent ; as illustra-

tions of what our judges may allow the Crown to do two hundred

years after these immunities of royalty have been solemnly abrogated.

And stretches of prerogative might be endured in times when the

sovereign had to defray the cost of foreign wars, in great part out of

his ordinary revenue, which are not to be thought of now that every

penny of our warlike expenditure is provided by public taxation.

Oessante ratione legis eessat ipsa lex surely applies here if in any

case whatever. But we do not rest solely on principle. We are prepared

with authority for our construction. In 13 Jac. 7, the case of Mag-

dalen College was solemnly argued before the Court of King's Bench.

The College had granted a certain messuage in fee to Queen Eliza-

beth, reserving rent, with condition that she should grant the

premises over ; and the question was whether such a grant was not

contrary to law. An Act had been passed (13 Eliz., cap. 10), restrain-

ing the College from granting any such lease to " any person or per-

sons, body politic or corporate;" (the very words, be it observed, of

the Statute of Monopolies), and the question was whether these

words were sufficient to bind the Crown. And it was resolved that

they were ; "for the Queen was a person, as it is said 10 Hen. 7, cap.

18, 'Bex est persona mixta;' and that she is a body politic appears

in Plowden, in the case of the Duchy of Lancaster, 213, and in Lord

Barkley's case, and in many other books. . . . And she cannot

he excluded by construction of law, for the Queen, Lords, and Com-

mons have declared long leases by Colleges to be against reason

;

and the law, which is the perfection of reason, will never expound

the words of an act against reason." The judgment dwells greatly

on the influence of such grants upon spiritual provision for the popu-

lation, but much of its reasoning is equally applicable to the case

under notice. Thus it is said not only that the king is persona,

mixta, but " medicus rcgni, paler patriw, et sponsus regni," whose
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" snmmce charitas est facere justiliam singulis ct omni tempore

quando neeesse fuerit ;" that "the law will never make a statute

against . . . the advancement of learning ;"
. . . and that

"the judge is to make such a construction as will suppress the mischief

and advance the remedy, and to suppress all evasions for the con-

tinuance of the mischief," for " such a bye-way should never be left

open by construction, though it be for the king's benefit," because
" he is the fountain of justice and right, and Solum Rex hoc non

protestfacere, quod non poteslinjuste agere." But the judges have

just altered all this. The " father of his country " is henceforth to be

the spoliator of his most ingenious subjects, and " the justice to every

man," which should at all times be his highest delight, is to be ex-

changed for a mode of dealing, -which "shocks the sense of justice,''

and produces "great hardship" to a class from whose labours every

one has immensely benefited.

Again, in construing written instruments, we are bound to look at

the professed object and intention of their authors. The warrant

authorising the issue of a Patent gives as a reason for so doing, that

"it may be reasonable for Her Majesty to encourage all arts or in-

ventions which may be for the public good ;" and the Patent itself

recites the same purpose iu the words—" We, being willing to give

encouragement to all arts and inventions which may be for the public

good, are graciously pleased to condescend to the Petitioner's

request," and goes on to declare, in words which, unless Feather v.

the Queen be reversed, will henceforth become a mockery in a great

number of cases, that the patentee, "and no others, shall, and may
lawfully have and enjoy THE whole profit, benefit, and advantage

by reason of the said invention ; to which end, all per-

sons of what estate, quality, or degree, name, or condition soever they

6c," are strictly charged to respect the patentee's rights

And in a later clause it is declared that the words of the grant are to

be construed " in the most favourable and beneficial sense for the

best advantage of the patentee." Now we submit, that in opposition

to " the golden rule of construction," which gives to every word in

an instrument its proper and grammatical meaning, the recent de-

cision makes stark uonseuse of the entire grant. The Crown is will-

ing to encourage inventions which may be for the advantage of the

realm ; therefore, when the invention concerns the defence, or, it

may be, the very existence of the realm, it will confiscate the inven-

tion altogether. The patentee is to have the ivJwle advantage—not

of the grant, but by reason of the said invention ; but by the judg-

ment of the Queen's Bench he is henceforth to have noadvantage what-

ever from the invention, when it concerns the defence of the realm.

Persons of every degree are to respect the inventor's rights, but, say

the judges, the servants of the Crown may invade them without let or

hiudranoe. The statute enacts that the construction is to be the

most beneficial for the patentee, but the Bench declares that even

though it "shocks their sense of justice," these words really mean
that he is to have no benefit whatever. Surely these are proposi-

tions which may well "startle any one whose judgment is not

perverted by the possession of too much technical learning."

But it is said that the Crown is impliedly excepted from the opera-

tion of the Patent Acts, because it was not named therein. We
reply that it was bound by, though not named in, the Statute de

Donis, because "it would be a hard argument to grant, that the

Statuto which restrained men from doing wrong, should permit the

King to do it." And "the prerogative," says Blackstone, "extends
not to do an injury, because, being created for the benefit of the

people, it cannot be extended to their prejudice." Hence, though
the King's debt or devise shall be preferred to that of a subject, "he
cannot dispense with any thing in which the subject has an interest,

nor make a grant injurious to vested rights." This holds even where
he himself has made the grant, as in a case where the city of

Rochester complained of the injury it sustained by a market having
been established at Chatham, and though judgment was given for

the Crown, it went on the reasonableness and necessity of Chatham

market, and not by any means on the right of the Crown to construe

its grants as it pleased, for " the King cannot, by his mere preroga-

tive, diminish or destroy any immunity vested in the subject by his

royal grant." Now this holds not only when the Crown grants

franchises (such as markets), but dignities, such as peerages. And
it holds, not only as between subject and subject, but as between
subject and sovereign, for no one would maintain that the sovereign,

having once made a man a peer, could assume to treat him as a

commoner, while giving him a different status qua his fellow

subjects, nor can the Crown itself degrade a peer for poverty, or

any other reason. Now if this is the case when the grant comes
entirely from the sovereign's will, a fortiori, the Crown cannot

deprive a patentee of what Lord Eldon called " a bargain between
the inventor and the public, to be judged of on the principles of

good faith, and to be construed as other bargains." Iu the minds
of the framers of the Act, it must have seemed at least as likely

that appliances "useful for the defence of the realm," might be
invented as any others. With this consciousness they framed a

statutory "bargain" between the state and those who invented

such appliances. Yet we are told they meant that in such cases, the

bargain was to be without consideration. We venture to say no one

of the learned judges of the Queen's Bench would maintain his

gravity, if the youngest counsel at the bar were to claim a verdict on
such principles, in any other case whatever.

We can but think that the argument from practice was a deal too

lightly treated. " Common opinion," said Lord Ellenborough, "is

evidence of what the law is, not where it is an opinion merely

speculative and theoretical, but where it has been made the ground-

work and substratum of practice," as by the admission of the

Attorney-General and the judges themselves, the common sense

view taken by the suppliant in Feather v. the Queeu, has been made
for nearly two hundred and fifty years. We agree with Lord Brougham,
that " usage can be binding only when it is the interpreter of a

doubtful law; " but a view of an old statute, which a Chief Justice

says was at first thought "too monstrous to be entertained ;" and
which, even while entertaining, he thinks we should never

have heard of, " but for the ingenuity of the present law-officers of

the Crown," can hardly be considered "a plain statutory law,

against which usage is of no avail," especially when we remember
that mere usage has been held, in particular districts, to make a
thousand rabbits mean twelve hundred, aud a pound of butter mean
eighteen ounces. It rather comes within the class of cases in which
"the statute, speaking on some points, is silent as to others, when
usage will supply the defect, especially if, (as in this case), it is not in-

consistent with the statutory directions, where such are given. And
where a statute uses language of a doubtful import, the acting under
it for a long course of years, will give an interpretation to that

obscure meaning, and reduce that usage to a fixed rule, according to

the maxim optimus interpres legum eonsuteudo est."

In Page's case (5 Coke, 52) it was held that the provisions of the

Act, 13 Eliz., cap. 6, sec. 2, applied to all patents whatever. These
provisions were to the effect that all patentees and other persons

claiming under them, should make such claim or title by way of

declaration, &c., as well against the Queen's highness, her heirs aud
successors, as against all and every other person aud persons what-
ever. Here, then, is a direct authority in favour of the patentee,

showing that before the statute of monopolies he had rights in which
he could insist, even as against the Queen. But if it be objected

that this case, having been decided before the statute of monopolies

was passed, does not affect the interpretation of that statute, there is

yet another ground on which the construction for which we contend

may be established. JExpressum facit cessare taciturn is a rule of

law, as well as of logic. Now where an act confers immunities

which expressly exempt certain persons or things within its purview,

from the effect and operation of its provisions, that exemption is

necessarily exclusive of all other iudependent extrinsic exceptions. We
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find that the statute of monopolies, after saving the rights of inventors,

goes on, by its 7th section, to save grants by the power of Parlia-

ment ; the 10th section saves grants for printing, saltpetre making,

casting or making ordnance, and making offices, other than those

decried by His Majesty's proclamations ; and declares that all

such letters patent shall remain of the same force and effect, as if

this Act had not been passed. As then, certain rights of the Crown

were saved by the Act, it follows that others were excluded, or did

not exist, and therefore the entire argument of the Attorney General

falls to the ground. In the same direction goes the statutory powers

given by the Amendment Act, 15 and 16 Vict., cap. 83, enabling the

law officer of the Crown to insert in letters patent such restrictions,

conditions, and provisions as he may deem expedient, and the careful

saving in another clause, of the Crown's prerogative of granting or

withholding them. Why all this careful enabling the Crown to an-

nex a condition, if it had the power to talcc the entire invention with-

out any condition whatever ? Again, we find the Commissioners, in

their recent report, recommending, as a provision in future legislation,

that in future the Crown should have the right of using a patent

without the patentee's licence, subject to a payment to be fixed by

the Treasury. If the Crown has the absolute right it now claims,

we are at a loss to understand why Chief-Justice Erie, who has

tried more patent cases than any other common law judge; Viee-

Chancellor 'Wood, before whom the greatest number of such cases

have been brought in Courts of Equity ; Sir Hugh Cairns, the most

eminent legal opponent of the patent law; and Mr Grove, Q.C., one

of its most eminent legal supporters, should all have thought it

necessarv to recommend Parliament to give the Crown power to

purchase on speeial terms, what it already has of right, without any

purchase whatever. Chief Justice Cockburn, in his judgment, said

his decision might have been different had there been a current of

judicial decisions the other way. But we think the facts we have

recited are stronger than any judicial decision, because they show

that hitherto the view for which we contend has been accepted as too

plain to be contested. And though the plea of prerogative is put

forward, every one knows perfectly well that this plea, in such cases,

is simply a legal fiction ; and it has been well said that " no fiction

should extend to work injury, its proper operation being to prevent

mischief, or remedy inconvenience which might result from a general

rule of law, for iafctione juris subsistit cequitas."

The argument from analogy is equally fatal to the Crown's pre-

tensions. We can imagine the look of blank astonishment with

which the railway interest within the House and out of it, would

receive an intimation that the Crown was not bound to pay for

the transport of troops or warlike material along their lines, because

such services were " useful for the defence of the realm ;" because

the Crown was not expressly made liable to toll iu Railway Acts ;

and because public departments were "embarrassed," by demands

made on them by railway companies, In payment for services

rendered. Why, so far from the Crown or the companies ever hav-

ing dreamt of the Attorney General's " monstrous " doctrine, we

know that when an Act was passed, rendering it compulsory for

railwavs to carry troops at certain rates the Crown did not venture

to make its adoption compulsory, upon any then existing lines.

And yet the railways had practically superseded the king's highway,

on which the king's mails, &c, had a right to pass toll free, and the

railway companies had their rights assured to them, mainly by pri-

vate Acts which, by a sound rule of construction, are always taken

stron«ly against the parties obtaining them. If then, the railways,

after in effect depriving the Crown ofa right to pass toll free, which it

previously had, are protected in the enjoyment of their profits by pri-

vate Acts in which the Crown is not specially named ; a multo

fortiori, the patentee, who takes nothing from the Crown's previous

possessions, but adds greatly to the safety and welfare of the State,

should be protected in his enjoyment of an invention, on which he

has spent time, thought, and money. Again, to take the case of

copyright. The inventor's common law right to a monopoly, by
Royal grant, was never questioned ; that of the author remained

in doubt till long after some right was given him by statute. The
copyright statutes do not name the Crown ; therefore, the Attorney

General would say, the Crown is at liberty to print pirated editions

at will. But not many years ago, when the Irish National School

Books were published, the commissioners paid considerable sums as

compensation to authors, whose works had been appropriated by the

Government compilers, with the same happy indifference to distinc-

tions of meum, and tuum, as the Queen's Bench has just sanctioned

in the case of Feather v. the Queen.

Upon the second head of the recent decision, the Crown's im-

munity from damages for a wrongful act, we need not say much,
although such a rendering of the maxim, Eex non potest pecare, is

open to serious objection on moral grounds. Without contesting the

point, we may remark that all the cases quoted, with reference to it,

whether by Court or counsel, were cases in which, though damage
had been done to the suppliant, no benefit had accrued to the

Sovereign, while in Feather v. the Queen it is admitted that the in-

vention taken, was both novel and valuable. On this, however, we do

not insist, because the judgment discloses grounds on which the sup-

pliant can recover, if our previous argument be supported. In effect,

the judgment says, that a petition of right is only open to the sub-

ject in matters of contract. To a contract there must be not only a

promise, but a consideration ; that is, " some benefit accruing to the

person making the promise, or some loss, trouble, or inconvenience

to, or any charge upon, the person to whom it is made." When
these concur, the law between subjects, would imply a promise to

pay, and though the taking of the goods, &c, were wrongful, the

plaintiff might, if he choose, waive the tort, and sue for goods sold

and delivered, or for work and labour done. On this ground, we
believe, Mr Feather might again present his petition, without any
fear from Tobin v. the Queen, or Buron v. Penman.
Our principal object, however, has been to show that the doctrine

laid down by the Court of Queen's Bench is unsound when tried by
legal tests. In arriving at this conclusion, we have purposely left

considerations of abstract justice out of view, and have rested our

argument on the principle that prerogative cannot be strained to

rob a patentee of the fruit of his skill, genius, and labour, any more
than it can be used to j ustify the causeless confiscation of a noble-

man's land, the unlawful seizure of goods in a tradesman's shop,

or the enforcement of unremunerated toil, from the humblest

labourer iu the country. Our view is supported by the wording of

the statute itself ; by its express saving of certain rights, im-

pliedly excluding the presumption that others yet remained ; by
contemporary exposition of the very same words in other acts where

the Crown's interest was still more direct than its power to grant

monopolies ; and by the unvarying manner in which the law has

been understood by Parliament, j udges, lawyers, and patentees, from

1623 down to the present year. We decline to try the ease by hypo-

thetical suppositions of what the King might have done in times

when constitutional boundaries were not very clearly defined, and

constitutional principles not very scrupulously respected, especially

when, to do this, we must adopt a "monstrous" doctrine, by which

"our sense of justice is shocked." We prefer to judge the Patent

Acts by their professed and proper purpose—the encouragement of

useful inventions, and by the ordinary and common-sense rules of

interpretation. We have cited some instances where the king was

held bound without express words, and we have mentioned others in

which an attempt to apply the doctrine of Feather v. the Queen, in

precisely parallel cases, would raise such a storm of disapprobation as

would drive any government from power. By its gifts of franchises

ex meromotu, we have shown that the Crown does create rights, even

as against itself, and by every argument of reason and conscience, it

must be held to give such rights to the patentee, who renders a val-

uable secret in exchange for the Crown's favours. The fact that Par-
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liameut has given the Crown limited powers, which it Las been re-

cently asked by four of the first lawyers in the kingdom somewhat to

extend, is conclusive against the absolute power the Attorney-

General claims, and -which the Court of Queen's Bench has recog-

nised. The employment of a legal fiction to work an injury is a per-

version of the object for which these fictions were invented and

the Crown's dealing with authors is of itself an irrefragably strong

argument against its new theory of the rights of patentees. The ar-

gument ab inconvenienti amounts simply to an acknowledgment, that

government departments have invaded the rights of inventors so con-

tinuously that, even on the vantage ground which Crown servants

occupy, the complaints of sufferers from their usurpation are so num-

erous, so loud, and, we must add, so well founded, that they materi-

ally " embarrass " those by whom these wrongs are committed. The

possible danger to the State from a patentee's refusing to sell his

manufacture to his largest customer, is too absurd to be seriously

ur^ed ; and even if such a case had ever occurred, we do not know-

that our sense of patriotism would be more "shocked" by such an

act of the inventor, than our sense of justice has been, by the claim

of the government. Professed regard for the public service was the

plea on which the levying of ship money was justified under the

second Stuart, and the same plea is now put forward to excuse

a "monstrous" doctrine, under the seventh Hanoverian. As in the

former case, so in the latter, '* the Crown lawyers disdained to rest

their claim on obscure records, or cavils about the meaning of

Statutes. They resorted rather to the intrinsic (and, in this case,

absolute) authority of the King. The Acts of Parliament contained

no express words to take away so high a prerogative ; and that pre-

rogative is always saved when express words do not restrain it."

As Weutworth said in Charles the First's time, so do we say now

—

"It is impossible to vindicate the judgment, except by reasons

leading to a conclusion which the judges have not ventured to draw."

If the inventor has no right to the produce of his brain, the mechanic

has none to the labour of his bauds. If the expenditure of thought

and time gives no right to the creator of a new industry, the outlay

of capital by a merchant, the possession of ancient deeds by a noble-

man, can give no more binding or sacred title. One and all may

be pillaged at large, whenever paying honestly for goods or land

would " embarrass" a public department, or when " the convenience

of the public service," shall, in the estimation of an ingenious and

greatly over-paid lawyer, justify the application of a doctrine so

monstrous as "to shock our sense of justice," and inflict "consid-

erable hardship " upon those who have been foolish enough to believe

that a Government department was capable of liberality or justice.

Early in the reign of our last Queen regnant, Parliament established

copyright by Statute, because men had been found unprincipled

enough to appropriate the fruit of the authors' labours " without their

consent, to the very great detriment, and often to the ruin of them

and their families." We regret to have heard from the scat of justice

the enunciation of a doctrine which amounts to a tacit approval of

conduct on the part of printers, such as the Statute of Anne was in-

tended to repress, and which treats inventors and their families, with

as little regard as Curll and Tonsou showed for the poets and essayists

of their day. "The Queen, who is the fountain of justice, is made

the instrument of injury and wrong ; " and, contrary to the general

rule of law, the construction which destroys a right, has been preferred

to that which preserves it. In the words of an old lawyer—"Sith

the law is clear, that if the king grant my land or goods, the grant is

void aud unlawful, I see no reason, when the king cannot grant

away 22d, which I have gotten by my trade, that he should grant

away my trade, whereby I got that 22d, and maintained my wife

and children." Should this decision, which practically " takes away

the trade " of one class of inventors, remain unreversed, we shall

have yet another illustration of an owre true remark—" It is a great

sentence, and fraught with great results, which says—'England ex-

pects every man to do his duty ;' but history, in tears, has written

the burning counterpart upon the wall, that no man need expect

England to do hers."

PETROLEUM AS A STEAM FUEL.
Ukdek the above title a cotemporary journal, " The Engineer," (27th

January, 1865) utters a decisive condemnation ofliquid fuels for steam
navigation. The article, a leader, is powerful in the way of assertion,

and beyond measure severe in its strictures on those who are here un-

orthodox in its eyes, all of whom are classed amongst those " who dab-

ble a little in the laws of nature, and possess the unenviable notoriety

of being amongst the most credulous of mankind." The man who seri-

ously proposes to substitute liquid for solid coal as steam ship fuel is,

according to the writer, only worthy to be classed amongst the alche-

mists, if even his moral condition would entitle him to keep company
with that very harmless class of enthusiasts, supposing any such to

be in existence.

We must say this article seems to us written with much less than the

usual discretion and ability of The Engineer, and to be one calculated

to obstruct progress. It does not even cross the threshold of the real

questions, upon the issue of which depends the success or otherwise of

the attempts that will, notwithstanding its denunciations, be made to

ascertain whether or not it be a fact, that real and great advantages
must accrue whenever the means shall have become practically perfect

fur using liquid fuel for steam navigation.

It is nothing in point to urge that " dabblers in science" have attri-

buted fabulous heating powers to Petroleum, or other analogousliquid fuels.

We are quite content to accept for the moment as approximately true

the estimate of heating power given by the writer in The Engineer, and
to assume that Petroleum consists of about 85 carbon and 15 hydrogen
by weight, and that steam coal, on the average, may be taken at 80
carbon and 5 hydrogen.
We are also willing for the moment to suppose that the estimate is

correct as to the heating power of each fuel, based on the premises that

the combustion of one lb. of pure carbon is equivalent to ll'194'OO.)

foot pounds, and that that of an equal weight of hydrogen is four times

as much. We are not to be understood as pledging ourselves to any
of these figures, especially the last, which we deem largely below the

truth. We simply take these data for the moment as presented to us,

and accept The Engineer's conclusion from them—that the heating
power of equal weights of Petroleum and of Coal are as 162 to 115
nearly, or as 14 to 1. This assumes, of course, that in both cases the

combustion is absolutely perfect.

This alone does seem to us rather a striking prima facie case in

favour cf the Petroleum— that its absolute heating power is admit-
tedly nearly once and a half that of an equal weight of coal. But we
have some other elements to take into view before any such compari-
son can be practically even near the truth.

Petroleum may be viewed as simply a hydro-carbon ; as The Engineer
fairly puts it, 85 carbon + 15 hydrogen = 100. But the steam coal, as

also fairly put by the writer, at 80 carbon + 5 hydrogen = t-5, contains

of oxj'gen, nitrogen, sulphur, and mainly ashes, no less than 15 per cent.

Now, no one will affirm that these incombustible parts are of any
service whatever in the fire, although, if we burn coal, we cannot keep
them out of the grate; hence, we must deduct at once fifteen per cent, of

the absolute heating power in order to get the practical heating value of

the coal. This would bring the relative heating values of the Petroleum
aud coal to the ratio of T6 : 1. But there is a further coirection. This
15 per cent, of ashes and inert matter in the steam coal, is not simply so

much useless or inert material put on board and carried about—it is 15 per

cent, of positively hurtful and waste-producing material, inasmuch as
the whole of it must be heated up to the temperature of the furnace,

aud thrown off at that of the chimney; and to so heat it up, a certain

increased portion of the otherwise available fuel must be burnt, just as

in consuming wet wood one portion of the mass is burnt merely to

evaporate the water out of the rest, and bring it to a state to burn and
evolve its heat.

Now, dealing with (he rough figures that we have here commenced
with, it is not worth while to attempt any exactness as to how much of
the 85 per cent, of real fuel in 100 lbs. of steam coal must be consumed
to heat up to say 2000° Fahrenheit the 15 per cent, of rubbish it

contains, very little of which ever comes hack to the boiler. But,
even when we shall have got this element into figures, we are not
done with the coal. From the inevitable conditions of its combustion
upon a set of grate bars, no precaution, no construction, can prevent
more or less of the fuel dropping through into the ash-pit in an uncon.
sumed state, either as small coal, as coal dust, or as small coaks.
These get mixed up with the ashes, i.e., the really earthy contents of

the fuel, and are with them thrown overboard.
We have, however, over and above all this, the losses produced by

the imperfect combustion of the coal, and its sublimation, into the states

of black soot and volatile oils (quite of the nature of Petroleum) which
fly up the funnel.

From the last three sources of loss, and others due to coaling and
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stowage, &c, together, the estimate recently given in the discussion

of Captain Selwyn's paper on Petroleum fuel, read at the United
Service Institution, namely, that out of every five tons of steam coal

purchased to he put on board, only four tons are really utilised, is one

probably not materially in error. If this be so, as we are here compar-

ing one fuel (the liquid), in which we will at present assume there is no

waste, with the other, coal, upon which there is a waste of one-fifth, so

may we at once add one-fifth to the absolute heating power of the Petro-

leum, as representing then its practical efficiency as compared with coal.

We then have, in relative value as fuel, Petroleum, : Coal, :: 16S :

1 'Ol, or for equal effects.

Let us now come to the question of stowage. The Engineer admits

48 cubic feet for the ton of coal, and 4-1 cubic feet for the ton of Petro-

leum. Accepting again these data, we find that equal bulks of Petroleum

and of coal, when stowed on board, will produce useful effects as fuel,

in the ratio of 1*83 : l'OO. In other words, heating power and stow-

age considered together, the Petroleum is nearly twice the value of coal

for steam navigation.

But we are not done yet with the comparison. As the tonnage of

any steam ship is a constant quantity, whatever we save in stowage of

fuel may be devoted to stowage of cargo, and thus we may either in-

crease our power and our speed in a ratio approaching that of 1'83 to

l
-

00, or, at the old power and speed, we may stow additional cargo to

the extent of about one-half of the balk of the original coal bunkers.

This will be paying cargo, and as a result, we must carry to the credit

of the Petroleum a still further augmentation of its figure of value, the

precise amount of which can only be determined by the conditions, mer-

cantile and otherwise, of any given example.
We have deduced everything thus from the data admitted by the

writer in The Engineer, and we are quite content with the result. Were
we, however, to proceed to what we should deem a precise and trust-

worthy comparison, upon more exact data, the case would assume even
more favourable conditions as respects liquid fuel.

We have said that we have assumed no waste with liquid fuel. We
have rightly done so, for with such fuel waste is impossible. It must be

perfectly burnt, or accidents must result. It must not be spilled about,

or lost, or leaked away for the very same reason.

It thus becomes quite absurd and beside the point to make objection

to the future practicability of using this liquid fuel, based on the assump-

tion that it is to be stowed in our existing construction of ships, and
burnt in our existing types of boilers and furnaces. Nor is this a

question that admits of being justly considered upon the basis of mere
theoretic proportionate value of Petroleum and of Coal. It is eminently

a practical question, and, like all such questions, is full of compromises

and conditions balancing and affecting each other, the total of which
must be taken into account. Thus, for example, a steamboat running

Bhort trips, with intervals of rest, can at present do no more than bank
the fires, and cover the funnel top in such intervals, but the mass of

fuel is alight, and, do what w« may, will slowly consume, or go out al-

together. If Petroleum be the fuel, the flame can be shut off like a gas-

light, or brought to a point only just to keep up steam. Here may be

great economy ;
here may be advantages for war purposes scarce calcu-

lable, yet this is but an adventitious condition affecting differently the

two fuels, whether they are relatively per se, theoretically good or bad.

The stowage of Petroleum must be in cells—not tanks—formed between

an inner and outer skin of the bottom of iron ships, and divided by the

continuous keelsons, and by several cross diaphragms. No practical

engineer can be found who will deny the perfect facility with which such

cells can be made vapour tight, even against a considerable tension ; nor

that any mechanical difficulties will be experienced in providing these

with valves and cocks, &c, by which each can be filled and emptied

separately if desired ; and with the means of knowing precisely the

volume, temperature, and state of the liquid within each, without access

to or opening into the interior. Whether such closed cells be quite full,

or nearly empty : or whether their contents be churned or shaken up

by the most heavily pitching or rolling ship or not, matters nothing.

The Petroleum must be pumped in, or passed in any case through

appropriate mains ; and to make jt available as fuel on board, measured

volames of it must be continually pumped out, and delivered at the

point of combustion. Arrived there, it must be met by measured vol-

umes of air, whose current through the flues and up the funnel must
never intermit. In one word, the petroleum brought into a state of

vapour must, at the point of ignition, be brought into contact with the

requisite volume of air; and the combustion must be perfect—devoid of

all smoke, like the flame of a well-trimmed naphtha lamp, and equally

devoid of waste, by being mixed with a needless volume of air.

To effect these conditions, it is scarcely necessary to say that our

present types of marine boilers are wholly unsuited. No alterations

possible on existing boilers will meet all the requirements
;

for special

apparatus is required, not only for the combustion of a fuel, the whole

of which will disappear in flame, but for the absorption of the intense

heat poured forth with great rapidity by this flame.

Marine boilers for the economical consumption of petroleum fuel must

be contrived that shall admit of the entire length of these flues or tubes

—

from the first combustion point to the base of the funnel being constantly
filled with a brilliant and intense flame, and the water spaces, etc., must'
be so arranged as to permit free escape to the increased volumes of steam
that will be delivered from surfaces thus rapidly receptive of heat.

The temperature of hydro carbon flame, when perfect, is probably
not inferior to that of the ignited solid fuel in the marine boiler fur-

nace, if not superior to it. There will be a vast difference in steam
producing power, within the same total bulk of marine boiler, between
the best existing types, in which the gases of the fires meander through
the soot and dust lined flues and tubes at an average temperature of

only about a low red heat at best, and a new type, constructed with
great receptive surfaces, always rigidly clean, and free from jacketting
inside with soot or dust, and filled with flame from end to end, as bright

and hot as that of an oil gas argand burner.
This is a thing of the future, no doubt, but it presents nothing imprac-

ticable, because nothing contrary to nature's laws ; nor does its accom-
plishment present anything like the difficulties that beset every attempt
to "consume smoke" from coal, on board steamships. To effect this,

real difficulties are imposed by the very nature of the solid fuel, and
the necessity of passing through it an enormous and unmeasured volume
of air, which have no existence in respect of liquid fuel.

In the very rough comparison of effective value we have made, based
upon our respected cotemporary's data, we have not alluded to the

enormously better boilers for economising heat, that liquid fuel will not
only admit of, but compel. At present every part of flue or tube must
not only be so circumstanced that it can be got at for repair ; it must
be also capable of being swept or brushed, free of soot and ashes. The
draft, as at present produced by a low funnel, almost always inadequate to

perfect combustion of coal fuel, involves likewise large flue or tube areas,

the surfaces of which are always sullied, so as to be bad absorbers of heat.

Except as respects capability of repair, all these arrangements may
be changed ; and, with surface condensation and fresh water in the

boilers, the construction of the latter may take the type of the locomo-
tive, with enormous and most effective expansions of tube surface.

Artificial drafts, however produced, will be found, we think, indispen-

sable ; and as a result, the existing huge, lumbering funnels, rising 30
or 40 feet above the deck, will disappear, and their place be supplied by
comparatively small tubes, just enough to emit the transparent water
vapour, carbonic acid and nitrogen, which will constitute the bulk of

the evolved products of the combustion. These tubes need not rise

above the deck higher than shall carry these vapours or gases clear of

persons on deck. There will be no smoke.
Hitherto we have alluded only to the advantages in a mercantile

sense, consequent upon the successful use of liquid fuel for steam navi-

gation. For purposes of naval warfare, however, its advantages can
scarcely be at present fully foreseen.

If liquid fuel be weight for weight about twice the efficient value of

coal, then a blockading steam ship can keep her post off an enemy's
coast twice as long without replenishment, using such fuel, as if she used
coal ; or, she can make twice as long an ocean run as with coal. No
column of smoke streaking the horizon will tell of her presence, before

she desires, to an enemy watching to escape.

We have used the word Petroleum throughout here because, shortly,

it expresses, though badly, what we are treating of.

We look however to the future of liquid fuel taking its supply, not from
natural oil wells, or at least not from these alone, but from liquid hydro
carbons, to be artificially produced by the distillation at low tempera-

tures (not exceeding a low red heat) of the very worst and most worthless

refuse small coal of our coal fields. Fuel thus at present absolutely and
heedlessly wasted, such as the mountains of small coal and dust at the

pit-heads of most of the northern collieries, will become convertible in

part into a combustible of the highest value, and of the greatest porta-

bility. We have no doubt, too, that in the time to come, though yet

a distant one, means, the general nature of which we can even already

discern, will be devised by which our very thin seams of coal, such
as those of Staffordshire, that are too thin to bear the cost of working
at all, by ordinary methods, shall be so arranged that by their own
slow combustion in situ, when once set alight, and supplied in proper air-

courses and galleries by downcast shafts with suitable volumes of air, they

shall evolve at the mouths of upcasts immense volumes of hydro-carbon

vapours, only requiring condensation to fit them for liquid fuel.

To the savage man, fuel of any sort, or its use, are incomprehensible

mysteries; to a not very remote generation of our own ancestors, coal, as

a substitute for wood or peat, was held a mischievous and deleterious

refinement ; to some at the present moment, the substitution of liquid coal

(for what is Petroleum but that minus a little carbon ?) presents itself as

an equally absurd and preposterous, because new attempt. Yet we
venture to predict that a not very distant age will see coal as fuel

employed in no other shapes, but alter preparation, and either as liquid

hydro-carbon distilled from the raw coal, or as carbonic oxide and
other combustible gases produced from it, and used alone as fuel, by
methods analogous to those of Mr Charles Siemens.

—

Ed.
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GUN COTTON.

[Continued from page 288.)

IV.«

—

The substitution of Gun Cotton in lieu of Gunpowder as an
explosive agent, to be usedfor t/ie discharge offirearms.

In proportion to the degree of compactness in which a charge of gun
cotton is formed, so may its rate of combustion be made to vary—
between the limits of positively instantaneous explosion, and a very
gradual smouldering—these properties so peculiarly belonging to gun
cotton at once render it, according to the mode of application, either
the most inutile or otherwise the most useful explosive agent to be used
in the discharge of firearms, or the bursting of shells. The writer now
proposes to point out the different effect which gun cotton may be made
to produce when exploded in cannon, small-arms, and shells. For rifle

and ordnance purposes, gun cotton is, according to the ablest experi-

menters, weight for weight, between three and four times more power-
ful than gunpowder ; and when prepared for explosion in firearms it is

wound round a wooden core or reel. The reason for preparing it

in this form is that the requisite rate of combustion in a given time
may be insured ; for when gun cotton is rammed tightly into the bore
of a firearm, it explodes with sucli enormous rapidity, attended with an
equally intense explosive energy, that the tendency would be to rend
or burst the barrel. It is generally preferred to arrange the cotton
cartridges that they shall entirely fill the space allotted to the ordinary
powder charge in the bore. When prepared in the manner referred to,

the combustion can proceed only from the external surfaces towards the
interior of the cartridge ; when, on the other hand, the charges are to be
used for explosion in shells, it is of course desirable that the most
rapid combustion should take place, in order that the complete destruc-

tion of the shell itself shall be effected. The charges then consist of
cylindrical hollow, and moderately compact plaits, made of gun cotton
thread or very fine yarn. When shells are filled with gun cotton thus
prepared, the rending of them is much more complete thau when burst
with gunpowder, and in some experiments with the former " exploder,"
the shell has (according to a recent writer) been literally " blown to

atoms." Thus the striking differences between the two "exploders"
are at once evident. Gunpowder, when rammed down hard, burns
more slowly ; whilst, on the other hand, the harder a charge of cotton
is forced into a firearm, or bore in a wall or rock, with the greater
violence does it explode.

In the paper read by Mr Scott Russel, at the last meeting of the
British Association, he stated that General Hay, of the Hythe School of
Musketry, had constructed a new form of cartridge suited for the Whit-
worth rifle ; that he had found the use of gun cotton was clean, and had
not the disadvantage of fouling the gun ; that it had much less recoil,

although the effect was the same ; that one-third of the weight of
charge was the equivalent proportion, and that it did not heat the gun.
He had seen a gun fired at a target with gun cotton from the shoulder
of the General at 500 yards. Twelve successive shots were all placed
in a space one foot wide, by two feet high, and the value of the practice
was measured by the fact that the mean radius of deviation from the
centre was between nine and ten inches. Thus, therefore, the use of
guu cotton in musketry had been proved with English-made gun cotton
in English rifles by an English General, to perform all that the com-
mittee last year reported of Austrian guu cotton ou the faith of the
Austrian General Lenk.
The general advantages for artillery purposes may be briefly gvthered,

thus :—
1. The same initial velocity of the projectile can be obtained by a

charge of gun cotton one-fourth of the weight of gunpowder.
2. There is no smoke from the explosion of guu cotton.

3. Gun cotton does not foul the guu.
4. Gun cotton does not heat the guu to the injurious degree of gun-

powder.
."). Gun cotton gives the same velocity to the projectile with much

smaller recoil of the gun.

0. Gun cotton will produce the same initial velocity of projectile with
a shorter length of barrel.

7. In projectiles of the nature of explosive shells, gun cotton has the
advantage of breaking the shell more equally into much more numerous
pieces than gunpowder.

8. When gun cotton is used in shells instead of gunpowder, one-
third of the weight of the latter produces double the explosive force;
whilst for naval weapons, where the guns are close together, as in the
batteries of ships aud casemated forts, the absence of smoke removes
the great evil of the filing of one gun impeding for a time the aiming of
the next—this circumstance alone facilitates the advantage of rapid
firing. Between decks also the absence of smoke allows continuous
rapid firing to be maintained. The absence of fouling and heating are
obviously equally advantageous for naval as well as military artillery.

V.

—

Phenomena of the Combustion of Gun Cotton.

When in the condition of yarn, gun cotton may be made to burn at

the rate of 6 inches to 1 foot per second ; as whip-plait the flame will
travel at the rate of between 6 and 7 feet per second; and when
enclosed in india rubber, it burns with explosive violence as rapidly as
20 to 30 feet per second.

When a piece of yarn is ignited by a thin platinum wire merely
heated to redness, or a piece of string with a red-hot mouldering tip, it

does not burst into flame, but on the other hand burns very slowly
whilst evolving combustible gases, which are not set on fire unless a
flame is brought sufficiently close to set them alight. The best account
which as yet has been published in Great Britain of the burning pheno-
mena of gun cotton, are those contained in a paper read by Professor
Abel at the Royal Institution on April 15, 1864; and as in all proba-
bility his experiments are (with Government assistance at hand) the
most accurate yet made, the writer therefore feels he cannot do better thau
use Professor Abel's own words, who observes that a striking illustration

of the very opposite effects which can be produced by very simple
modifications in the mechanical arrangement of the gun cotton is

afforded by the following experiment :
— "If two or three strands of gun

cotton yarn be very loosely twisted together and inserted into a tube of
glass, or other material, in which they fit so loosely as to be readily
drawn backwards and forwards, upon applying heat to a projecting
portion at one end of the tube, the guu cotton thus arranged will
explode with great violence, completely pulverising the tube, if it be of
glass

;
and the combustion will take place with such almost instantane-

ous rapidity that small portions of unburnt gun cotton will actually be
scattered by the explosion. But when two or more strands of the same
gun cotton yarn are tightly twisted, singly in the first instance, then
made up into a firm cord, solid throughout, aud enclosed in a glass tube
or some other description of case into which the cord fits very tightly,

if a protruding end of the gun cotton be then inflamed, the cord will
burn wilh moderate rapidity until the fire reaches the opening of the
case, when the combustion will pass over from the ordinary kind to a
form which can only be described as a smouldering ; the lighted extrem-
ity of the gun cotton simply glows within the case, while a steady jet
of flame (furnished by the combustible gases evolved from the guu
cotton) continues to burn at the open extremity of the case, until the
contents of the latter are consumed. The gun cotton not only burns
extremely slowly under these conditions, but also with the greatest
regularity, so that the rate of combustion of a given length of the
enclosed cord may be accurately timed. The rapidity of combustion of
gun cotton arranged in this given form may be regulated by the number
of strands in a cord, and the degree of their compactness, and it is by
this new modification of General von Lenk's system of arranging gun
cotton that this material has been successfully applied to the produc-
tion of slow matches and time fuzes; uses for which it had not previ-
ously been found suitable.

"Reference has just been made to inflammable gases evolved by gun
cotton while it undergoes a very slow combustion. The composition of
gun cotton renders it self-evident that, under any circumstances, the
explosion of this substance must be accompanied by the production of a
very considerable proportion of carbonic oxide. The large body of flame,
always observed when gun cotton is ignited under ordinary circum-
stances, is principally due to the combustion of carbonic oxide, and,
probably also, of small quantities of carbo hydrogen compounds which,
together with minute suspended particles of the mineral matter con-
tained in the gun cotton, give to the flame its brightness. If a tuft of
gun cotton he ignited in a capacious aud somewhat deep vessel, the
flame actually resulting from the burning of the tuft may be distinctly
seen surrounded by a large body of flame, produced by the burning
gases, which continue apparent for a very appreciable time after the
disappearance of the flash of flame furnished by the explosion of the
gun cotton. If similar tufts be ignited in atmospheres of hydrogen,
nitrogen, carbonic acid, coal gas, &c, the combustion of the gun cotton
is only accompanied by a very small and pale flame, of instantaneous
duration. Similarly, if gun cotton be ignited in a vessel which has
been previously exhausted, to at any rate one-half the ordinary atmos-
pheric pressure, the proportion of air, and therefore oxygen, present
when the gun cotton is ignited, does not suffice to effect the combustion
of any large proportion of the inflammable gases generated, and hence
the explosion of the gun cotton is attended only by a small pale flame.
If, however, the vessel be filled with oxygen and then exhausted to an
equal or even a lower degree, it is filled with flame of dazzling bright-
ness directly the ignition of the guu cotton is effected."
The one modification, just referred to, of the phenomena which

attend the ignition of gun cotton in a rarefied atmosphere is not the
only result observed in experiments Of this kind. Various curious
effects may be obtained ; their nature being determined by the degree
of rarefaction of the atmosphere, the mechanical condition of the gun
cotton, its position with reference to the source of heat employed, and
other variable elements in the experiments. A brief account of some
of these phenomena may not be without interest.

" In the experiments with a tuft of gun cotton in rarefied air, spoken
of just now, a perceptible interval is observed between the first appli-
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cation of heat (by passage of a voltaic current through a platinum
wire enclosed in the tuft) and the first appearance of ignition of the

gun cotton ; moreover, the pale flame observed when the latter does
burn, is of a very perceptible longer duration than that of the bright

flash which attends the explosion of gun cotton in the air, under ordinary
conditions. If instead of using the gun cotton in the form of a tuft, a

short piece of the gun cotton yarn be employed in the experiment,

and laid on a support so that it rests upon the wire by which it is to

be ignited, the pale flame of the burning gun cotton will travel along
towards the two extremities of the piece of yarn wiih a degree of

slowness corresponding to the extent of rarefaction of the atmosphere.
These results are in perfect accordance with the observation (first made
by Quartermaster Mitchell, afterwards fully examined into by Frank-
laud, and recently amplified by Dufour), that the rate of burning of

time-fuzes is influenced by the altitude at which they are burned, or,

in other words, by the degree of pressure of the atmosphere, the com-
bustion being proportionately slow with every decrement of pressure of

the air. When the platinum wire is first raised to a red heat, in the

centre of the tuft of gun cotton enclosed in a highly-rarefied atmo-
sphere, the products resulting from the decomposition of that portion

of the material which is in close contact with the wire, immediately
distribute themselves through the rarefied space, conveying away, and
rendering latent by their great expansion, the heat furnished by the

platinum wire and that which results from the chemical change. The
increase of pressure within the confined space, by the generation of the

gases and vapours, on the one hand, and, on the other hand, the effect

of the heated gases, which escape, upon the particles of gun cotton

through which they permeate, result, in the course of time, in the

ignition of the mass; but even then the gun cotton burns only slowly,

because, in consequence of the rapidity with which the resulting gases

and vapours escape and expand, much of the heat essential for- the

maintenance of the combustion is at once conveyed away. The latter

result is strikingly exemplified by an experiment in which gun cotton

yarn is substituted for the tuft of carded gun cotton ; indeed, if the
atmosphere be very highly rarefied (to O.G in inches of mercury) and
a sufficient length of the gun cotton yarn (t or 5 inches) be employed
in the experiment, the burning of the material, induced by the heated

wire, will proceed so slowly, that the heat resulting from the chemical
change will be conveyed away from the burning surface, by the gases
generated, much more rapidly than it is developed, so that the gun
cotton will actually become extinguished when only a small portion of

it has been burned."

"A very similar result is obtained if gunpowder, either in the form
of grains or of one large mass, is exposed to the action of an incandes-

cent platinum wire imbedded in it, the pressure of the atmosphere, in

the apparatus in which the experiment is made, being reduced to

between 06 and 2, in inches of mercury. The portion of gunpowder
contiguous to the heated wire will fuse; vapours of sulphur will be

evolved in the first instance, and, subsequently, the charcoal will be
oxidised by the nitre, bubbles of gas escaping from the fused mass.
The vapours and gases thus generated convey away rapidly the heat
provided by the wire and developed by the chemical action ;

and at the

same time the change which the gunpowder undergoes ddrninishes its

explosive chraacter, so that its partial ignition or explosion will only

be effected after the lapse of several minutes, and, if it be in the form
of grains, the explosion of the particles contiguous to the wire will have
the effect of scattering the remainder without igniting it."

The great reduction in the rapidity of combustion of gun cotton is

not the only result observed when small quantities of that substance

are exposed to heat under diminished atmospheric pressure. In the

most highly-rarefied atmospheres (from 0'5 to 1 inch), the only indica-

tion afforded of the burning of the gun cotton is the appearance of a
beautiful green glow, like a phosphorence, immediately surrounding
that part which is undergoing decomposition. When the pressure of

the atmosphere is slightly increased, a faint yellow lambent flame ap-

pears, beyond the green glow, at a short distance from the point of

decomposition ; and, in proportion as the atmosphere is less rarefied,

this pale yellow flame increases in volume, while the green phospho-
rescence becomes less and less apparent until it seems to be completely
obliterated. Lastly, when the pressure of the atmosphere is compara-
tively great (=: 20 or 26, in inches of mercury), the gun-cotton burns
with the ordinary bright flame, though less rapidly of course, than it

does under normal conditions of atmospheric pressure. There is no
doubt that this bright flame is due to an almost instantaneous secondary
combustion {in the oxygen supplied by the air in the apparatus) of the

inflammable gases evolved by the decomposition. On the other hand
the production of the small pale flame, observed when gun cotton is

burned in more highly rarefied air, or in atmospheres of gases which
cannot supply oxygen for combustion, is most probably due to the
generation of a mixture of gases (by the change which gun cotton
undergoes under these conditions) which contains not only combustible
bodies such as carbonic oxide, but also a proportion of oxidizing gases
(protoxide of nitrogen or even oxygen) ; such a mixture, having self-

combustible properties, will receive sufficient heat from the burning
gun cotton to become ignited, except when the atmosphere in which
the change takes place is so highly rarefied that the heat is imme'diately

dissipated and the gases evolved become highly attenuated.
It will be readily conceived that the mechanical state of the gun

cotton {i.e., the particular form in which it is employed), like other

variable conditions which have been alluded to, will greatly influence

the nature of phenomena observed, when this substance is ignited in

air, or in various gases, either at ordinary or diminished pressures.

This may be exemplified by the following experimental illustrations.

It has been stated that when a tuft of carded gun cotton is ignited in car-

bonic acid, carbonic oxide, nitrogen, coal gas, hydrogen, and other

gases, it burns only with a pale yellow flame; this flame, when fur-

nished by equal quantities of gun cotton, is much smaller in an at-

mosphere of hydrogen than it is, for example, in carbonic acid ; a fact

which must be ascribed to the comparatively very rapid diffusion of the

generated gases when hydrogen is used. In operating with pieces of

gun cotton yarn, instead of employing loose tufts, the material, when
ignited by a red-hot wire in atmospheres of carbonic acid, nitrogen in

carbonic oxide, burns much more slowly than it does in air under the

same conditions ; and its combustion is accompanied only by a very
small jet or pointed tongue of pale flame, which is thrown out in a line

with the burning extremities of the piece of yarn. In the same way,
if the yarn is enclosed in a tube or other vessel, through which thosa
gases are circulating, and from which one extremity of the gun cotton

protrudes,- when the latter is lighted it will burn in the ordinary man-
ner only until it reaches the opening of the tube, when the form of

combustion will at once be changed to that just described. If, however,
corresponding experiments are made in atmospheres of hydrogen or

coal gas, the gun cotton yarn will burn in the slow manner, but
only for a very brief period; indeed, it ceases to burn at all almost
instantaneously, just as it does when ignited in a very highly-rarefied

atmosphere. This result is not due to the high diffusive powers of the

gas in which the gun cotton is burned, as it may be obtained equally

in open and in perfectly-closed vessels ; it can therefore only be as-

cribed to the high cooling powers, by convection, of the gases employed.
Pure nitrogen, as stated just now, allows the gun cotton yarn to burn
in the slow manner, but if mixed with one-fourth its volume of hydro-

gen, it arrests the combustion of the material, just like coal gas or pure
hydrogen.
A rapid current of air will also effect the transformation of the com-

bustion of gun cotton from the ordinary to the slow form, if the yarn
be enclosed in a moderately wide glass tube, with one end protruding

from the tube, so that it may be inflamed in the ordinary manner ; but
unless the current he very rapid, an explosive mixture of air, and the

inflammable gases generated from the gun cotton may be produced in

the tube, and become ignited, in which case the gun cotton will flash

into flame instantaneously, and the tube will be shattered by the

explosion. If, however, a long piece of thin gun cotton yarn be

passed through a small narrow glass tube, one or two inches long, into

which it fits so loosely that it may be drawn through very easily, the
change in the form of combustion is effected with certainty, and with-

out the aid of a current of air. When the gun cotton, thus arranged
and placed upon a flat surface, is inflamed at one extremity, it burns
as usual until it reaches the one opening of the tube ; the slow form of

combustion then takes place within the tube, and the gun cotton will

continue to burn in the slow manner, emitting only the small tongue
of flame, after the combustion has reached the portion of yarn on the

other side of the tube, which will be entirely burned in this peculiar

manner. In fact, to change the ordinary into the slow form of com-
bustion of the gun cotton yarn in open air, it is only necessary to pass

a piece of the material through a perforation in a diaphragm of wood,
card-board, or paper, and to allow it to rest upon a flat surface on both

sides of the diaphragm. The gun cotton will burn as usual upon
one side of the screen, until its combustion reaches the perforation,

when the large bright flame will vanish, and the gun cotton upon the

other side of the screen will burn in the slow manner to the end.

The two last experiments show, that if the combustible mixture of

gases, evolved by the action of heat upon gun cotton when it is

inflamed in open air, are prevented, even for the briefest space of time
from completely enveloping the burning extremity of the yarn or

twist ; or, in other words, if they are forced for an instant to escape

only in a direct tine with the burning surface of gun cotton from
which they are emitted, those particles of the latter which are in

immediate proximity to the burning portion cannot be raised to the

temperature necessary for their rapid and more complete combustion,

and hence the gases themselves are iu turn not supplied with sufficient

heat for their ignition. Now as the gases which escape unhurned
convey away a very large portion of the heat developed by the

metamorphosis of the gun cotton, it is impossible for the latter to

continue to burn otherwise than in the slow and imperfect manner.
If, however, a flame or highly-heated body be held in the path of tho

gases as they escape, they will at once be ignited, and the yarn will
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burst into the ordinary form of combustion. The correctness of this

explanation may readily be demonstrated by two or tbree simple
experiments. Thus, if a piece of loose or open gun cotton yarn is

employed in place of the compact material which furnishes the
results just described, it is very difficult, or even impossible, to cause
the rapid combustion to pass over into the slow form, because the
escaping gases cannot be diverted all into one direction, and cannot,
therefore, be prevented from transmitting the heat necessary for

perfect combustion from particle to particle of the material. Again,
if a piece of the compactly-twisted gun cotton yarn, placed upon a

flat surface, is inflamed in the usual manner, and a jet of air is then
directed in a line with the gun cotton so as to meet the flame, the
latter will appear to be blown out, though the cotton still burns

;

in fact, the burning gases are prevented for an instant from completely
enveloping the extremity of the gun cotton, and hence the combus-
tion at once passes from the quick to the slow form. Conversely, if,

when the yarn has been made to burn in this slow manner, a very
gentle current of air be directed against the burning portion, so as to

force back upon the latter the gases which are escaping, thus impeding
the rapid abstraction of heat, the gun cotton will very speedily burst

into the ordinary form of combustion, because, under these circum-
stances, the gases are almost immediately raised to the temperature
necessary for their combustion. In the same way, if a piece of the yarn
placed upon a board be made to burn in the slow manner, and one
end of the board be gradually raised, so that the burning extremity of

the gun cotton is the lowest, the latter will burst into flame as soon as

the board has been raised to a position nearly vertical, so that the

escaping gases flow back upon the burning surface.

The slow or imperfect form of combustion may be at once induced
in the compact gun cotton yarn, in open air, by applying to any part

of the gun cotton a source of heat not sufficiently great to inflame the gases
generated. Of course this effect, like most of the phenomena described, is

to a considerable extent dependent upon the mechanical condition of the

gun cotton, upon the relation between the quantity as well as the degree

of heat applied and the amount of surface of the gun cotton, and upon
other conditions. While a small spark, or a thin platinum wire, heated
to full redness, only induces slow combustion in the compact gun
cotton yarn, a thick rod of iron, heated only to dull redness, will

invariably inflame it in the ordinary manner. A piece of open yarn
cannot be ignited so as to burn in the slow manner ; on the other
hand, the more compactly the gun cotton is twisted, the more super-

ficial is the slow form of combustion induced in it ; indeed, the gun
cotton may be rendered so compact that it will simply smoulder in open
air, if ignited as described, leaving a considerable carbonaceous residue

;

and the heat resulting from this most imperfect combustion will some-
times be abstracted by the escaping gases more rapidly than it is

developed, so that the gun cotton will then actually cease to burn, even
in open air, after a short time.

The remarkable facility with which the effect of heat upon gun
cotton may be modified, so as even to produce results totally opposite

in other characters, as exemplified by some of the experiments which
have been described, renders it easily conceivable that this material

may be made to produce the most varied mechanical effects, when
applied to practical purposes ; that it may indeed be so applied as, on
thu one hand, to develope a force, very gradual in its action, which may
be directed and controlled at least as readily as that obtained by the

explosion of gunpowder, while, on the other hand, it may be made to

exert a violence of action and a destructive etlect far surpassing those

of which gunpowder is susceptible. The results arrived at in Austria,

which show that gun cotton may be made to produce effects from three

to eight times greater than those of gunpowder, cease to be surprising

after a study of the chemical and physical characteristics of this in-

teresting explosive agent.

Since the commencement of these articles on gun cotton, the sub-

stance has been made the subject of further experiments, which, for the

present, it is premature to place on public record. The results of these
experiments, together with the analyses made by Karoylyi of the com-
plete combustion of gun 'cotton, must be made the subject of a future

notice.—V, D,

different. The China grass is so treated that it is mixed with the fibre of

cotton ; that is to say, the urtica fibres are completely disintegrated, and
freed from the resinous particles which unite them together, and more'
over, are cut to a determinate length, according to the staple of the cot-

ton with which it is desired to make the mixture. Yet, China grass,

no matter how prepared, cannot be spun alone, the fibres not binding

together (s'embouter). It is this which the addition of cotton remedies.

According to the foregoing, M. Cordier thinks then, that the corres-

pondent of Lcs Mondes is mistaken in saying that China grass is rather

intended to take its place among silk and flax, than to be mixed with cotton.

The evidence and the facts are laid plainly before the public to judge of,

but M. Cordier would avoid expressing himself so unconditionally.

He willingly admits that pure China grass may one day take its place

among manufactures, and he considers the idea of mixing it with cot-

ton, before carding, as most ingenious, and that a great future is before

it. He believes it has a great advantage over all the combinations
hitherto tried, namely, in being capable of immediate application, and
not rendering necessary the creation of any special machinery.
Between these several assertions there is then the difference which
separates hypothesis from knowledge.
M. Cordier proceeds to touch on an important point, viz., the price of

China grass, the approximate extent of the supplies, which the manu-
facturer can at present procure in the producing countries, and the

future in store for its cultivation. He is able to state that raw China
grass can be procured in the London markets, in bales of 80 to 90 kilo-

grammes, at a price of lfr. to lfr. 25c. the kilogramme, about 6d to 7d
per lb. He does not consider the expression used by MM. Mallard

and Bonneau, in their correspondence addressed to the Chamber of

Commerce at all an overstatement, namely, that they will engage to

furnish their product ready to be carded with cotton at a p rice of \jr.

blc. per kilogramme, about T^dper lb. This is important, as bearing on
the supply. We may then sum up thus :

—

1st, The cultivation of China grass is spread over the whole East,

and at the present time presents a considerable source of supply.

2nd, The Mediterranean basin is under very favourable conditions

for developing the production of this plant.

3d, The experiments, as to its cultivation, made at different places in

France and Belgium, prove in common, that the acclimatisation presents

no serious difficulty.

Consequently, we may assume that the field of production is, so to

speak, unlimited, and the manufacturer is certain to find, so far as this

is concerned, a supply of material equal to his wants. We may, there-

fore, infer that China grass may be classed among cheap fibres. In any
case it is beyond dispute that if China grass should, at some future day,

come to be largely consumed, European industry will not be subjected,

as respects it, to the unhappy vicissitudes to which it has been exposed by
the civil war in North America. M. Cordier thus concludes. " I have
little more to say. While honestly desiring the truth, I have en-

countered doubt— perhaps even disdain. This neither hurts nor sur-

prises me ; it would be unheard of that it should be otherwise. We
are dealing with a new idea, and routine will naturally cry out at the

paradox."

—

Ed.

THE FIBRE OF THE CHINA GRASS (URTICA NIVEA).
(fresh details bv m. cordier.)

China grass, as presented to the manufacturer, is the barky or cortical

part of an herbaceous plant, the appearance of which is very similar to that

of hemp or flax, whence the very natural idea of manipulating it by the
processes peculiar to the linen manufacture. But whether it is that the

material is refractory with the processes adopted for flax and hemp, or

that the necessary selling price exceeds the limits set by the consumer,
or from some other cause not known to us, the employment of China grass
has been generally abandoned after a time. In the operations undertaken
by the Chamber of Commerce of Rouen, the conditions are entirely

PUDDLIXG BY MACHINERY.

After twelve years' efforts to render it of practical utility, there ap-

pears to be a probability of Messrs Warren and Walker's rotary

puddling apparatus obtaining a position amongst the ordinary machinery

of an ironworks. The many and annoying difficulties which ironmasters

have had to submit to, in consequence of the exorbitant demands of the

puddlers, have frequently been commented upon in the columns of the

Mining Journal, but hopes are now entertained that the iron will be

converted from the ordinary pig into a material precisely similar to

puddled iron of the best quality entirely by machinery. For some
years the invention in question remained in comparative abeyance,

owing to the difficulty of getting it thoroughly tested on the large

scale; subsequently Mr W. H. Tooth patented an almost identical

apparatus, but suffered the patent to lapse through non-specification ;

and lately the Dowlais Iron Company have taken up the matter, and

Mr Meuelaus, the manager, after various experiments and trifling modi-

fications in the shape and supplementary apparatus, has succeeded in

making the invention work admirably. The Dowlais Company are so

thoroughly satisfied with his success that they have authorised the

laying down of considerable works for the manufacture of iron by this

process.

Although the subject was not so prominently brought before the

Institute of Mechanical Engineers in Birmingham, at their recent meet-

ing, as was intended, enough was stated to prove that the invention has

really much to recommend it. So experienced an iron maker as Mr
Menelaus would not be likely to state, as he has done, that he has

satisfied himself with the merits of the rotary furnace, unless the results



March 1. 1S65 THE PRACTICAL MECHANIC'S JOURNAL. 317

obtainable by it were really good. Tlicre was exhibited in the room an
immense bloom of iron, weighing 5 cwts

,
manufactured by the process,

in order to show the state in which the charge is delivered, as well as
finished iron produced from similar blooms. The general opinion of the
practical men present was that the workmanship was superior to that
usually produced by hand labour, and it seems that not only is the
quality better, but that it is also produced at a lower price than by the
old principle. Unless some unlooked-for evil should present itself to

mar the regular working of the process, no doubt can be entertained
that the rotary furnace system will become as valuable in connection
with the manufacture of wrought-iron as the pneumatic process is now
acknowledged to be in the production of a substitute for steel.

The rotary furnace plant at present laying down at Dowlais con-
sists of eight furnaces, capable of turning out about 500 tons of finished
iron weekly, and the whole will be ready to go to work in about a
month

; and Mr Menelaus has invited the whole of the members of the
Institute to be present at the inauguration, that they might judge of
its value by a personal inspection of its working. The manager of the
Dowlais Company was present, with the engineer, to support this in-

vitation, and introduced the inventor of the furnace to other members
of the Institute, in terms which revealed the existence of unbounded
gratification that he had been the means of conferring a boon upon
that branch of our national industry which embraces the iron trade.

COMPACT "WATER PUMP.

Br Messrs Siebe Brothers, Engineers, Lambeth.*

(Illustrated by Plate 322. J

This is an extremely neat arrangement adopted by Messrs Siebe
Brothers, Engineers, of Lambeth, which, without any wide departure
from pre-existeut forms, produces a double-acting pump of extreme com-
pactness, and combining several collateral advantages.
The construction is nearly evident from the figures of the plate. The

cylinder and water passages are, chiefly, cast in one piece—the cylinder
covers completing the latter. The piston is solid, and comes up home
to each end of the cylinder. There are four valves, which are con-

structed of leather or india rubber, but may be otherwise made—two
inlet and two outlet valves. All these valves are situated in one plane,

and which is horizontal, if the axis of the cylinder be so. They all

open then upwards. The air vessel is so placed and constructed as to

form the bonnet for all the valves, which are all visible the moment it

is unbolted and removed from its base flange.

The air vessel has cast with it two quadrantal plates, in the plane of

the base flange, which cover and separate off from its interior the two
inlet passages above the inlet valves, leaving the communication free

into the air vessel, and thence to the discharge pipe for the two outlet

valves. The suction and discharge passages are so arranged that all

the four valves open in the one direction, and are all situated upon a
single turned plane surface.

The cross, dividing the four cells in which the valves are respectively

placed, as seen in (fig. 4) section through e f, and in part ir. the sections

through a b and c r>, is like the cylinder, covers, and passages, usually

made in gun metal ; it is fitted with exactness and dropped into place,

whence it can be lifted out upon the removal of the air vessel. The
rectilineal motion of the piston rod, when the pump (as in the figure)

is wrought by hand or by a reciprocating lever, is produced by a guide

piece. The pump has been designed for construction generally upon a

small or moderate scale, and in such sizes we find that Messrs Siebe

Brothers have constructed great numbers of them.

There is no reason, however, why this construction of pump should

not be adopted upon a very large scale, merely modifying details of fit-

ment to suit the severer strains of large masses of moving water.

This design embraces judiciously that which should never be over-

looked now-a-days, viz., the capability of being completed by machine
tools, with a minimum of hand labour.—En.

RECENT PATENTS.

struclion" from malleable metal of any suitable kind, by stamping
them by the aid of suitable dies and matrices, in lieu of casting the

same. In carrying out this part of the
invention the two halves of the "units of

construction," whether composed of one,

two, or more globular chambers, are

stamped separately, and then secured
together by welding, riveting, bolting,

brazing or otherwise, a flange or pro-

jection being left round the junction edges
or largest diameter of each half, to facili-

tate the uniting of the same. Secondly,
it is proposed to make the "units of con-

struction" (whether such "units" are

cast in moulds or stamped) so as to com-
prise three or more chambers in a row,

with the view of having a double overlap

for breaking joints, in the building up of

a boiler with such units. By these means
greater strength is obtained in boilers built

up of such units, as at each overlap there

will alwaj'S be at least two chambers, and
two through bolts, in a direct line, to with-

stand the strain upon the overhanging or

projecting portion of such overlap unit.

Both parts of this invention are applicable,

not only to steam generators, but also to

the construction of condensers, boilers,

and hot water apparatus.

Figs. 1 and 2 of the engravings have
reference to the first part of this invention. Fig. 1 represents a mode
of forming the "units of construction" by stamping, by the aid of a

die, x, and matrix, b, in lieu of casting such units of construction, as

heretofore practised. In this case a malleable metal is of course em-

ployed, the two halves, a, of a " unit " being

stamped up separately, as shown in fig. 1, and then

united or joined together at 6 (see fig. 2), so as to

form a complete unit, whether such unit be com-
posed of a single sphere, as in fig. 2, or of two,

three, or more spheres, as shown in elevation

at fig. 3. Various means may be adopted for

uniting together the two halves of the " unit," hut

it is found that the joint shown in fig. 3 answers well

in practice. It consists of a small flange stamped
upon the rim of one of the two halves, and a socket

stamped upon the rim of the opposite half of the unit, the flange fitting

accurately inside the socket, and being then secured therein by turning
inwards the edges of the socket, so that they will overlap the flange, c,

and thereby lock the two halves together, as shown clearly at b in the

sectional elevation, fig. 2.

The second part of this invention, is illustrated by fig. 3, which

Fig. S.

CONSTRUCTION OF STEAM GENERATORS.

JOSEPII HAKKISOJJ, Jt*N., Philadelphia, U.S.A.—Patent dated
June 8, 1864.

THIS invention relates to certain improvements in the formation or

manufacture of the "units of construction," employed in the construc-

tion of steam generators, described in the specification of letters patent,

granted to John Henry Johnson, on or about the 30th day of August,
13S9, No. 1970, and consists, firstly, in making such " units of con-

No. 204.—Vol. XVII.

Fig. 2.

lif

represents two forms of the improved "units of construction," built up

so as to constitute a portion of a steam generator, condenser, or hot water

apparatus as required. This improved " unit " consists of three or more

spherical or globular chambers cast or stamped together in one row.

o represents an improved " unit " composed of one or more rows of

three globular chambers, a, a, a, cast together, and D represents a

"unit" composed of one or more rows of four globular chambers, a,

cast together,

DENTAL INSTRUMENTS.

G. Fellows Harrington.—Patent dated April 22, 1SG4.

This invention consists in the application and use of any arrangement of

spring clockwork, for giving a continuous rotatory motion, in one
2z
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direction, to drilling, cutting, grinding, and polishing tools, intended to

operate upon teeth whilst in the mouth. The clockwork, which consists

of any suitable and well-known arrangement of a barrel spring and

toothed gearing, arranged according to the speed and power required,

is contained within a hollow metal box, case, or holder, of a convenient

size to be held in the hand of the operator. In the arbour, or spindle,

of one of the wheels of the clockwork, a square socket, or hole, is made,

into which the square end of a loose or detachable spindle is temporarily

fitted, the greater portion of such spindle being contained within a tube,

or sheath, fixed to the outside of the box, case, or holder, of the clock-

work, whilst its outer end, or that which protrudes beyond the sheath,

carries the required tool ; the tools being made moveable so as to be

changed to suit the operation to be performed. A small collar bearing

is fitted inside the outer end of the sheath, to steady the spindle in its

revolution. When the spring is wound up the clockwork immediately

commences to revolve, and thus imparts a rapid rotatory motion to the

tool. In using this apparatus the clockwork case, or holder, is held in

the hand of the operator, and the end of the spindle which carries

the tool, is introduced into the mouth, and the tool brought in contact

with the tooth, or teeth, to be operated upon. The essential feature of

this invention, is the substitution of any suitable arrangement of spring

clockwork, for the archimedean screw, bow, or other contrivance hitherto

employed for giving a rotatory motion to tools intended to operate

upon teeth whilst in the mouth. The revolutions of the tool are

arrested or controlled by the pressure of the thumb or finger, or of a

break-lever, against a break-wheel which is fitted on to the arbour or

spindle of cne of the train of wheels forming the clockwork, whereby
more or less friction, or resistance, will be obtained, thereby regulating

Fig. 2.

or controlling the speed of revolution of the tools, or stopping the same
when not required for use.

Fig. I of the engravings is an elevation of the apparatus, show-
ing the mode of using the same. Fig. 2

is a front elevation of the same ; figs. 3 and
4 are enlarged details which are herein-

after more fully referred to.

A is a hollow metal spring-box within

which is fitted a barrel-spring, n, the inner

end of such spring being connected to the

axis, c, of a ratchet wheel, such axis turning

freely in the large toothed driving wheel,

E. A spring pall or detent is secured

to the face of the wheel, E, and takes

into the teeth of the ratchet wheel, so

that, on the axis, c, being rotated by the barrel spring, a rotatory

motion will be imparted to the toothed wheel, E, through the ratchet

wheel and pall, u is a square shank on the end of the axis, c, by
which the spring, n, may be wound up. u is a plate or cover which

is screwed on to the spring-box, A, and conceals the main wheel, E,

and its attachment. Through an opening in this plate, or cover,

passes the small pinion, i, fast on the axis of the toothed wheel, k,

which wheel gears into another pinion, l, fast on the axis of the

toothed wheel, m, and this latter wheel gears into a third pinion, n,

fast on the axis of the friction, or break wheel, o. The several wheels

and pinions, k, l, m, n, and o, are concealed by a cap, or cover, p, which
is attached by screws, or otherwise, to the plate or cover n. q is a tube

or sheath which is screwed at one end into a boss, e, formed upon the

cap, r. Within this tube is placed the spindle, s (figs. 3 and 4), provided

with a pivot or journal at its inner end, and having formed or fitted there-

on a small pinion, t, which, when the tube or spindle is adjusted, gears

into the teeth of the spur wheel, k, aud, consequently, receives a rapid

rotatory motion therefrom. A small collar bearing, n, is found in the

outer end of the tube or sheath, q, within which works the outer end of

the spindle, s, and, consequently, this spindle is maintained perfectly

steady and free from vibration whilst rotating. A small shoulder or

collar is formed upon the spindle, which bears against the inner end
of the collar bearing, u, and so keeps the spindle, s, in its proper place,

within its tube or sheath. The outer end of the spindle which protrudes

beyond the tube or sheath may be squared and slightly tapered,

on to which tapered square portion may be fitted any required

rotatory, cutting, grinding, or polishing tool or wheel, w. Or if pre-

ferred the protruding end of the spindle, s. may have a tapered hole or

socket, made longitudinally therein, into which the stem of the tool, w,
having a screw thread made thereon, may be inserted, as shown in the

enlarged detail of the tube and spindle, at fig. 3. When required for

Fig. 3.

drilling purposes the drill maybe formed on the end of the spindle itself.

Each apparatus may, if desired, be furnished with two or more loose

spindles, s, according to the requirements of the operator, it being

simply necessary in order to change a spindle, to unscrew the tube or

sheath, q, withdraw the spindle and replace it by another. In cases

where it would be found more convenient to have the axis of rotation of

the tool at an angle with the axial line of the spindle, s, the arrange-

ment shown by the enlarged detail, fig. 4, may be employed. In this

case a small bevel pinion, a, is fitted on to the outer end of the spindle,

which wheel gears into a corresponding bevel pinion, b, the axis of

which is supported in a light frame, c, on the end of the tube or sheath,

q, the stem of the tool, w, being screwed or fitted in any other con-

venient manner, into the axis of the bevel wheel, b. In lieu of such
spindle, s, having its actuating toothed pinion, t, formed in one piece

therewith or fitted thereon, so as to be removable with the spindle, this

pinion may, if preferred, be separate and distinct from the spindle, and
remain a fixture in the apparatus. For this purpose a central boss

is formed in the upper side of the pinion, which serves as a journal,

such boss fitting a corresponding hole in the cap or cover, r, and
having a central square socket made therein, into which socket

the correspondingly squared end of the spindle is to be inserted

when required for use, or a tapped hole may be made in the boss,

and a corresponding screw thread formed upon the inner end of

the spindle which is inserted therein. When the spring, B, has been

wound up, the train of wheels are prevented from rotating by the pres-

sure of a spring break lever, x, on the periphery of the break wheel, o,

as shown clearly in fig. 2, where a portion of the cap or cover is broken-
away, to show the parts inside. Or any other well-known form of

detent or catch may be used. When held in the hand, the thumb or

forefinger of the operator is placed over the protruding end of the

break lever, as shown in fig. 1, so that by depressing that lever, the

break will be partially or entirely removed from the break wheel, there-

by controlling or regulating the revolutions of the tool at pleasure.

Although this apparatus is specially intended to be used for operating
upon teeth whilst in the mouth, it is obvious that by increasing the
power of the spring, b, the same apparatus might be employed in operat-

ing upon " pieces " at the work bench.

IMPROVEMENTS IN KILNS OR OVENS.
Humphrey Chamberlain, & John Craven, Wakefield, and Her-

mann WeDEKIND, London. Patent dated June 24, 1864.

This invention relates to improvements upon and modifications of
the kilns or ovens for burning bricks, tiles, limestone, and other
substances, for which letters patent were granted to Alfred Vincent
Newton, as agent for Friederich Hoffman, on the 22nd of December,
1859, No. 2918. The first part of such modification consists in
erecting such kilns or ovens in lines, straight, or otherwise, as dis-

tinguished from a complete annular or endless form, aud with no
perfect continuity of action, such kilns or ovens communicating with
each other to the extent of their length, and having flues and
dampers communicating In a manner similar to those already
described in the specification of the before-mentioned letters patent,
and also communicating with one or a series of chimneys.
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The second part of this invention consists in constructing the

ovens or kilns as described in the specification, with a second or inner

annular chamber by -which dry or warm air may be taken from any

of the heated kilns'to any of the other chambers, for the purpose of

drying green bricks or other articles from which it is desired to drive

off the moisture.

The third part of this invention consists in the arranging a flue or

flues passing from the upper part of the kilns or chambers to the

chimney, by which the steam arising from the materials undergoing

the process'of drying or heating may be driven off from the articles

under treatment. The kilns or ovens above described may also be

worked when desired without chimneys by using in place thereof

fans or exhausters.
Fig. 1 of the annexed engravings represents a longitudinal sec-

tional elevation of a kiln or oven, constructed in a straight line, and

working without continuity of action in accordance with the first

air from the cooling portions of the kiln into the drying chamber for

the time being, by means of a moveable pipe or flue whichniay be
adjusted to any of the holes c, in the roof. When the bricks are

sufficiently dry, the doors and flue may be removed, so as to bring
them within the direct, range of the hot air and products of combus-
tion from the burning bricks, preparatory to their being fired from
above in the manner hereinbefore described. In this arrangement,
flues provided with dampers should be employed leading from each
compartment to separate chimneys, or to one common flue leading
to a single chimney, and each compartment should have near its

upper part a flue for carrying off the steam and vapour evolved during
the process of drying.

Eig. 2 is a longitudinal section of a similar kiln made in three
compartments. Any number of compartments may be used in these
kilns, but they are built in a straight line or otherwise, and have no
perfect continuity of action. In these figures, a is the brickwork of

part of the iuvention. a is the brickwork of the kiln, which may be

arched on the top or otherwise constructed, and b is the fire-place

at one end thereof, the opposite end opening into a chimney, e, by a

flue, d.

A number of openings, e e, provided with clo3e-fitting lids or covers

are formed at suitable intervals along the roof of the kiln, such

openings beiug intended for the introduction of small fuel from the

top of the kiln amongst the bricks or other goods. The entire length

of the kiln having been filled with bricks in a fit state for burning,

a fire is lighted iu the fire-place, b, and air allowed to enter through

the fire door. So soon as the heat at this end of the kiln is suffi-

ciently great to ensure the combustion of fuel introduced from the

top, the'supply of fuel is then commenced through the openings, e e,

and the heat is maintained at the temperature requisite for burning

the bricks. The hot air and products of combustion pass aloug the

entire length of the kiln between the bricks or other goods stacked

therein, thereby gradually heating the same, and finally pass off by
the fine, d, to the chimney, c. So soon as that portion of the stacked

bricks, into and amongst which the fuel has been supplied, has

become sufficiently burnt, the further supply of fuel thereto is

stopped, and the supply is then carried on through other openings, e,

in advance, so as to mingle the fuel with the adjoining bricks which by

this time will be sufficiently heated to ensure the combustion of such

fuel. Those bricks which have been thoroughly burnt are now
allowed to cool gradually by the action of the cold air which passes

amongst them, and takes up caloric, wdiich it transfers again to the

succeeding bricks, on its way to the chimney. In this manner the

process of burning is continued untd the extreme end of the kiln has

been reached, some of the goods having in the meantime been

drawn and replaced by fresh ones, so that the kiln will be ready for

re-lighting by the time the last of the goods is withdrawn.

If"desired, these kilns may be provided at intervals with sliding

doors, which extend across the kiln, and consequently sub-divide it

into a number of separate chambers or compartments. Facility

would thereby be afforded for making use of one or more of the

said compartments as drying chambers, whilst the other portion of

the kiln is burning. The drying might be facilited by bringing hot

the kilns ; b, b', b", are fire places for heating the several compart-
ments, 1, 2, and 3 ; c is a chimney common to all the compartments,
and dis a flue or aperture opening direct into the chimney from the
last compartment of the series ; e, e, are openings in the roof of the
kiln, provided with close fitting lids or covers, for the introduction of

the fuel into the fire places, 6', 4 11
, which heat the compartments 2

and 3. The front compartment is heated by the furnace, b, which is

supplied with fuel through the door, f. The several furnaces or fire-

places may be provided or not with grate bars as required
; g is an

air rlue, extending beneath the floors of all the compartments, ex-
cepting the last of the series, and communicating with the ash pits of
the several furnaces or fire-places ; h, h, are openings for the entrance
of fresh air into the ash pits, and thence to the flues, g. In using
these kilns, both or all the compartments are filled with the pottery
to be burnt, and a perforated wall of fire-brick, i, is then constructed
between each furnace and its corresponding compartment to prevent
the ashes from coming in contact with the ware. A fire is now
lighted iu the furnace, b, and the hot air, and products of combustion
pass through both or the several compartments on their way to the
chimney, thereby heating the whole of the ware in the compartments
which communicate with one another by the openings at k k. So
soon as the ware in the first compartment, 1, is sufficiently burnt,
the door of the furnace, by is closed, so as to exclude air, and the fire

bars are carefully covered over with earth. The air inlets, h, h, are
now opened so as to admit the air, along the flue, g, to the furnace, b',

the heat in which escaping from the compartment is sufficient to
effect the combustion of the fuel which is supplied thereto through
the opening, e, above. The second compartment, 2, is now being fired

whilst the ware in the first compartment is gradually cooling.

When the wares in the compartment, 2, are burnt, the furnace, l>", is

lighted in the same way as the furnace, V, and air is supplied thereto
by the flue, </, as before, the process thus continuing step by step until

the whole of the compartments have been fired, by which time the
goods in the first compartment will be ready to be withdrawn.
Above the furnaces, b l b", a number of projecting bricks are built in

the walls so as to catch the fuel as it is thrown iu from the top, and
thus ensure a uniformity of heat throughout the full height of the
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furnace It is obvious that kilns so constructed may he easily trans-

formed into a continuous kilu on the principle embodied in the speci-

fication of the patent hereinbefore referred to.

Figs. 3 and 4 represent respectively a vertical and horizontal section

of a similar kiln provided with a separate collecting Hue and chimney

Fi?.

for the abduction of the steam evolved during the drying of the green
bricks or other goods, as embodied under the third head of the in-

vention. In drying green bricks the quantity of steam evolved, which
varies periodically, sometimes impedes the draught more or less when
allowed to mix with the gases of combustion ; but this inconvenieuce
is remedied by leading off the steam by separate and distinct pas-

sages, so that it does not mix with the gases of combustion until both
have ascended some distance up the chimney. This is accomplished
by using a separate steam collector, p, communicating by passages,

</, with an internal steam chimney, r, built inside the smoke chimney,

J\ and extending a convenient height up the inside of the chimney,
so that the steam and products of combustion are not allowed to

Fig. 6. Fig. S.

'•^Gr

mingle with each other till they arrive nearly at the top of the
chimney. In tigs. 3 and 4 the hot air for drying the bricks enters

Fig. 9.

the chambers 3 and 4, in the manner described in reference to (igs. 1

and 2; but, in place of passing off with the steam into the smoke
chamber, c, they are conducted by the passage, d, and valve, h, into
the steam chamber, p, and thence into the internal chimney or tube,

r, whilst the gases and products of combustion pass off by the Hue, n,

and valve, o, into the smoke chamber, c, and thence by the
passages, j, into the chimney, /, surrounding the tube, r. If

desired, the slits or openings on the arches of the annular burn-
ing chamber of these kilns or ovens for the admission of the
interrupting doors or dampers, b b

1

, may be dispensed with, by
placing the entrance, c, to each compartment at the end next
the door or damper instead of in the centre of the compartment,
and by having the said doors or dampers made up in several
parts, each small enough to be introduced through the entrance, c.

I5y tiiis means the doors, b J', may be inserted or removed by
hand through the same apertures by which the kiln is filled

and emptied. These doors, b b [

, may be introduced cither from
top, bottom, or sides of the chambers, and the several parts
may be disposed either horizontally or vertically, or they may be
made on the principle of a fan, so as to be inserted through a
comparatively small aperture, and then expanded or opened out
when inside the kiln.

In the burning of pottery and other ware, which is required
to be protected from direct contact with the fuel and products
of combustion, the compartments may
be constructed as shown in the detail

vertical and horizontal sections at

figs. 5 and 6 respectively. In this

case a closed chamber, a, is built

inside each compartment, but hav-
ing a free passage, b, along the sides

and under the bottom thereof for the
circulation of the heat and producis
of combustion. The fuel i9 fed in

from the top through apertures, c,

and is kept loose and open by falling amongst the projecting
bricks built in the sides of the fire chamber as shown at d. A
man-hole is formed on the roof of the chamber, a, for the
introduction and removal of the ware, this hole being provided
with a close fitting lid or cover as shown.

Fig. 7 represents a longitudinal section of a portion of a kiln
intended for burning limestone and other substances which are
liable to shrink considerably during the process of burning. As
this shrinkage or falling of the substances would leave a void
space between the roof and the surface of the substances, the
hot gases or products of combustion would, if not checked,
pass over the top of in place of amonast the substances. To
obviate this defect, an arch, a (fig. 7), is built so as to extend

downwards from the roof between each compartment sufficiently

far to present a barrier to the gases passing along the surf.ee of

the substances, and compel them to descend into and amongst
such substances when passing under each arch. Another mode
of accomplishing the same object is shown at figs. Sand 9, where-
in the chamber of the kiln is composed of two side walls, a,

only with arches, b, at intervals, the substances being covered over
between these arches by a covering of loam and earth, c, which
descends with the shrinkage of the substances. In treating those
materials which lose altogether their original form, and fuse or melt
to a mass when subjected to a great heat, the fire-places of the kiln

must be enclosed by an open setting ot fire bricks or tubes whereby
the choking up of the fire-places will be prevented. The doors or
openings for introducing the goods or materials to be burnt in the
kilns, hereinbefore described, may be made either at the top or sides

of the compartments or kilu chamber ; and in some cases, as in the
burning of limestone, for example, it will be found advantageous to

make the discharging holes in the bottom, and to have a tunnel or
passage beneath, along which trucks or wagons may be run to re-

ceive the contents of the several compartments.

RAILWAY AND OTHER WHEELS.

St John Vincent Day, C.E., Glasgow—Patent dated July 12, 1864.

This invention relates to a certain improved system of construction of
wheels employed for carrying the several vehicles used on railways,
tramways or common roads. Each wheel consists of two central bosses
of cast, wrought, or malleable iron, or steel, or any other suitable

material, forming the nave or central portion of the wheel, and through
the middle part of these bosses is bored the hole for receiving the axle

;

the interior faces of the two bosses are made flat or curved, and are kept
at such a distance apart as to hold between them two thin annular
plates of iron, steel, or other suitable material. The space between the

plates increases gradually as the periphery of the wheel is approached,
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where [he opening is of sufficient width to allow of the passage of the

tyre between the two plates. The extremities of these two plates are

rounded off. so as to form an annular curved or other shaped ring all

round the plate, on its inner or outer sides, and the back portion of the

tyre is made of a counterpart form with a raised ring all round it, fitting

into the annular space, on the interior of the plates. The central bosses
and plates are bolted, riveted, or screwed together, the result being a

light and exceedingly strong wheel. Between the interior of the tyre

and that portion of the two plates where their inuer surfaces meet, there

is left a space which it is preferred to fill up, with either wood, sawdust,
or other material that may be an imperfect conductor of sound.

Fig. 1 of the engravings represents the lower half of the wheel below
the centre crossline, a a, in a front elevation ; that part above the line,

to make the tyre, D, of cast-iron, which, owing to this system of construc-

tion, is capable of being cast in a drill, in a state fit fur use. The wheel
hereinbefore referred to is capable of many variations of form. Instead
of using the disc plates of the form shown in the drawing, they may be
variegated either annularly or radially, so as to obtain a greater amount
of elasticity. The space, b, between the plate, o, is filled with sawdust
or other material which is a low conductor of sound. The advantages
resulting from this form and construction of wheel are great lightness

combined with great strength—the preservation of the tyre in a solid

state, that is, free from either bolt or rivet holes—and a great reduction
of the noise usually resulting from the rolling of the wheels upon a line

of railway, or tramway, or on common roads ; whilst another advantage
resulting is the prevention of accidents, now frequently caused by the

friction of the tyres of wheels; and if

even under the hereinbefore mentioned
method of construction, the tyres should
happen to get broken, the pieces cannot
leave the wheel on account of the
powerful grip which the plates have on
the tyre, whether whole or fractured.

a a, being s. corresponding half section. Fig. 2 is a section taken
horizontally, in a transverse direction through the axis of the wheel.

In figs. 1 and 2 the bosses, a, are made of castor wrought iron, or other

suitable material. Their inner faces are faced so as to be parallel to

one another when put in position upon the wheel axle. Through those

bosses, A, round holes are pierced for the reception of the rivets, b,

which pass through the bosses and disc plate, c, forming the body of the

wheel. On more particularly referring to fig. 2, the peculiar form of the

plates, c, is more plainly developed, and therein is also shown the form of

section ofthe tyre, d. Upon referring to the drawings it is at once obvious

that a very light, elastic, and cheap wheel is produced, it being preferred

The Disc Telegraph, and the Festi-
niog Railway, North \Vale3.—This
ingenious and simple telegraph, invented by
Mr C. E. Spagnoletti, London, is now in

hill operation in the long tunnel on the line

of railway near to Tanygrisau, it having
been put up by Mr H. Spagnoletti, brother
of the patentee. Its extreme simplicity is iU
distinguishing characteristic, and, for this

reason and its effectiveness, it is strongly

recommended by Captain Tyler, the Govern-
ment Inspector of Railways, to be used in

all railway tunnels. The plan consists in

having two boxes, placed one at each end of

the tunnel, and when a train enters at

either end, an instant communication is

made to the other end, announcing thrt a
train is on the line— there being bells affixed

to each box, to call the attention of the
clerk to the fact. No accident, therefore,

can possibly occur, unless through gn ss

neglect on the part of the officer on duty.

We are given to understand that the rail-

way officials are highly delighted with its

working up to the present time. Mr H.
Spagnoletti has likewise erected a bell

telegraph on the Wrysgan Quarry incline

{Mr Barnard's), which h\is excited general
admiration. The Wrysgan Quarry has
made rapid progress of late towards a more
extensive development of the property.
They have two thick veins of fine slate-rouk

running through the sett, each upwards of
one mile in length ; it promises to be one of

the best quarries in the district. A new
tramway, or incline, 711 yards in length, is

just laid down, to join the Portmadoc line.

This will facilitate operations greatly, and
such is its advantageous position that it may
be worked at a moderate cost. It is charge-
able with no royalty, but a clear rent of
L.100 per annum. This property was
bought by the present proprietors four years
ago, including all the working plant, &,c

,

for L.2750. A large offer, we nnderstai d,

has been made for it—reported o\er
L. 100,000.

The Mount Cenis Tunnel.—Consider-
able interest being felt as to the actual

progress in the driving of this Celebrated
tunnel, we subjoin a statement of the work
actually done, and still remaining undone,
expressed in English linear yards ani
hundredths of the same. The total ler.grh

of the tunnel, as projected, is 13364-20 yards. Of this there had been driven at

the Bardoneche (Italian) end 1860-07 yards to the end of 1863, and 67935
yards in 1864 = 2539-42 yards; whilst at the Modane (French) end there had.

been driven 1418-83 yards to the end of 1863, and 510-34 yards in 1864= 1929-17

yards ; together 4468 -59 yards, which, deducted from 13,364-20 yards, as above,

shows 8895 61 yards remaining to be done. Thus we see that one-third of the

work is at present excavated, and two-thirds remaining to be done.

LAW REPORTS.
Feather v. The Queen.—Rights of the Crown in rest-ecf to Pa-

tented Inventions.—Petition of Right—Court of Queen's Bench, Jan.
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24th, 27th, 30th, Feb. 3rd.—This very important case was a petition of
right by a patentee of an alleged invention relating to the construction
of ships of war against the Crown, for an alleged infringement of it by
the Admiralty, and (as was stated by the Attorney-General) the case was
contested by the Crown with the double object of ascertaining the law
as to the rights of the Crown in reference to such patents ; and also the
proper office and function of the new procedure by way of petition of
right substituted under Mr Bovill's recent Act for the old proceeding of
that name. The petition alleged that the petitioner, or "suppliant," as
he is called, was the first and true inventor of certain improvements in
the construction of ships, and in rendering ships and boats impervious
to shot, and that the Lords of the Admiralty in the execution of their
office and on behalf of the Queen had infringed the patent in the con-
struction of a ship for the Royal service called the Enterprise, to the
suppliant's damage of £10,000"; and the suppliant therefore prayed the
Queen to do what is right and just in the premises, and cause compen-
sation and satisfaction to be made to him for this injury and damage.
To this the Attorney-General, on behalf of the Crown, pleaded certain

pleas denying the novelty and utility of the invention, and also demur-
ring to the petition of right, with the view of raising two important
questions of law,—first, whether patents of improvements or inventions
useful for the defence of the realm bind the Crown, or, if so, whether
such patents are valid ; and secondly, assuming that they are so, whether
a petition of right will lie against the Crown for a wrongful and illegal

act of any of its servants, such, as, it is said, the breach of a patent, if

valid, would be. It was stated during the argument for the Crown that
the law officers of the Crown had been led to raise these questions in

consequence of the great increase in the number of patents for alleged
inventions or improvements in the construction of weapons, vessels, or
munitions of war, and of petitions of right for alleged infringements of
them by public departments, such as the Ordnance or Admiralty, and
the great embarrassment and expeusive litigation arising from unfounded
claims thus brought forward against the Crown. He particularly
adverted to the case of "Clare v. the Queen," tried in this Court about
this time two years ago (reported in Practical Mechanic's Journal, vol. vii.,

N.S., p. 322), and in which a petition of right was brought for an alleged
infringement by the Admiralty of a patent taken out by the petitioner
for a mode of constructing vessels of iron, and which he asserted to be
infringed in the construction of our iron-clad vessels of war, such as the
Warrior, &c. In that case, after a trial which lasted several days and
caused an enormous expense to the public, the jury found for the Crown
that there was no infringement of the patent, and the Attorney-General
stated that the number of similar patents had so increased, and threatened
to give rise to such an amount of litigation, and to cause 6uch serious
obstruction to the public service, that it had been deemed right to take
the judgment of a coui t of law upon the two great questions above slated,

—whether such patents are valid as against the Crown, and whether, if

so, the breach of them can be the subject of a petition of right.

The letters patent bore date the 20th of November, l
k
52, and were

granted for an alleged invention of •' Improvements in the construction
"of ships, and in rendering ships and boats impervious to shot." They
were in the usual form, and contained, among other clauses, the follow-
ing:— "Provided, also, that if the said E. Fea her (the patentee) or his
" assigns shall not supply or cause to be supplied for our service all such
"articles of the said invention as he or they shall be required to supply
" by the officers or commissioners administering the department of our
" service for the use of which the same shall be required in such manner
"and at such times, and at and upon such reasonable prices and terms
"as shall be settled for that purpose by the officers or commissioners
" requiring the same, that then, and in any of the said cases, these our
"letters patent shall become void."

The Attorney-General (Sir Roundell Palmer), the Solicitor-General
(Sir R. P. Collier), Mr Phinn, Q.C., Mr lliudnraich, Q C , and Mr West
appeared on behalf of the Crown ; Mr Bovill, Q.C., and Mr Joseph Brown
appeared ou the part of the petitioner.

The following is a summary oftf the argument on the part of the Crown

—

The Attorney-General entered into an elaborate review of ihe author-
ities as to Royal letters patent, and their effect as against the Crown.
The common law as to monopolies, fa., as laid down in the "Case of
the Monopolies" cited by the Attorney-General from 11th Coke's Beports
{temp, Elizabeth, and before, therefore, the statute of James I.), was
" that a charier of a monopoly against the freedom of trade, fa., is void,
and that the Queen must be taken to have been deceived in her grant,
as it was intended for the pnblic weal, and it would be employed for the
private gain of the patentee and for the prejudice of the public weal;"
and this doctrine the Attorney-General applied to a patent excluding the
Crown from the use of an invention or improvement useful for the
defence of the realm as relating to arms, or munitions, or vessels of war.
But the Attorney-General contended that (in the language of Blackstone—Commentaries, vol. 2. chap. 3) although it was an offence at common
law to grant an exclusive right of carrying on a particular trade or
manufacture within the realm, an exception was always made in favour
of new inventors, to whom it was held that the Crown might lawfully

concede for a reasonable period a privilege of this description
; in accord-

ance with which principle the statute of James against monopolies
excepts all letters patent for making any new manufacture within the
realm. It was strongly contended by the Attorney-General that this

Act did not create or confer on the Crown the right of granting patents,
but rather recognised and limited and restrained it, imposing certain
conditions by way of proviso, " so as they be not contrary to law, nor
mischevious to the State, nor to the hurt of trade, nor generally incon-
venient." And the Attorney-General strongly contended that this

applied to the class of patents he was now dealing with. The Attorney-
Ueneral also strongly relied orr the law which he cited, from the case of
Magdalen College, decided temp. James I., reported in 11 Coke's Reports:—"That even statutes, if general, and not mentioning the Crown, do
not bind the Crown, unless the scope of the statute shows that its very
object requires that it should do so." Whence he argued that this must,
a multo fortiori, be so in letters paterrt which emanated from the Crown
itself; and that " the law will never make an interpretation to advance
a private and destroy a public benefit, but to advance the public benefit
and prevent the private. Neither side cited any case of a petition of
right (the only remedy against the Crown) for a breach of a patent
granted to a subject; but the Attorney-General relied strongly on the
case as to the King's prerogative as to saltpetre, decided temp. James I.

(about the time of the Statute of Monopolies), and reported in 12 Coke's
Reports, as establishing a general principle of public policy, tending
to show that either a patent for an invention useful for the defence
of the realm did not bind the Crown, or that, if it did, it was void.

In that case, all the judges were assembled to consider what prero-

gative the King had by the law of the realm in diggirrg and taking
saltpetre to make gunpowder, and these points were resolved:—That
although the invention of gunpowder was devised within time of memory
—namely, in the time of Richard II., yet, inasmuch as it concerns the
necessary defence of the realm, he shall not be driven to buy it in foreign

parts; and foreign princes may restrain it at their pleasure within our
dominions, and so the realm shall not have sufficient for the defence

of it, to the peril and hazard of it. And, therefore, inasmuch as saltpetre

is within the realm, the King may take it according to the limitations

following for the necessary defence of the realm. Aud it was resolved

that the King may dig for saltpetre in the land of the subject; for the
case of saltpetre extends to the defence of the whole realm, in which the

subject hath benefit. It was resolved, however, that the owner of the

land cannot be restrained from digging for and making saltpetre, for the

King hath no interest in it, and the property is in the subject, and he
cannot be excluded from the commodity ou his own land. The Attorney-
General maintained that upon these principles the Crown could not be

excluded by its own patent from the use of an invention useful or

material for the defence of the realm, as this would contravene the prin-

ciple of public policy at once laid down. He cited in support of this

view a case of "The East India Company v. Sandys," in Skinner's

Reports, temp. Charles II., where it was held that, notwithstanding a
Royal charter granting the Company an exclusive right of trade to the

East Indies, the Crown had a right to grant a licence to Sandys to trade

there, because trade out of the realm was not within the Statute of the

Monopolies; and the Crown's own grant could not exclude itself in a
case not within that Act. The learned Attorney-General brought down
the current of authority to modern times by citing the dictum of Mr
Justice Buller in 4 Term Reports, 497 (in the year 1797):—"There are

many cases in which individuals sustain an injury for which the law
gives no action ; for instance, pulling down houses or raising bulwarks
for the defence of the kingdom against the King's enemies. The civil

law writers, indeed, say that the individuals who suffer have a right to

resort to the public for satisfaction, but no one ever thought that the

common law gave an action against the individual who pulled down the

house, fa. This is one of the cases to which the maxim applies, salus

populi suprema est lex." The Attorney-General also cited Bacon's
Abridgment, title "Prerogative," where it is laid down:—"Where a
statute is general, and thereby any prerogative, title, or interest, is

divested or taken from the King, in such case the King shall not be

bound, unless the statute is made by express words to extend to him."
And in Comyn's Digest, title "Parliament," it is said that, " Generally
the King shall not be restrained of a liberty or right which he had before

by the general words of an Act of Parliament, if the King be not named
in the Act."

Other authorities were also cited, including the case of the "Attorney-
General v. Donaldson" (10 Meeson and Welsbys Reports) in the Exche-
quer, where it was laid down :

—

" It is a well established rule, generally speaking, in the construction

of Acts of Parliament, that the King is not included unless there be

words to that effect ; for it is inferred, prima facie, that the law made
by the Crown with the assent of Lords and Commons is made for sub-

jects, and not for the Crown."
The terms of the letters patent, especially the words " and no others "

(that is, as the Attorney-General insisted, no other of the subjects of

the realm), were strongly relied upon as showing that the scope of the
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patent is to exclude the Queen's subjects, not the Queen herself, from
the use of the invention ; and although the patent goes on to express

that "these our letters patent shall be in all things good and effectual

in the law, according to the true intent and meaning thereof, and shall

be taken ia the most favourable and beneficial sense for the best advan-
tage of the patentee," he contended that clause must be construed to

mean in the best and most beneficial sense consistent with the law, that

is, consistent (as he put it) with the principles of legal construction and
with the rights of the Royal prerogative, for which he coutended.

The learned Attorney-General then noticed the recent Act, 22nd and
23rd Victoria, reciting that it is expedient that in some cases of inventions

of instruments and munitious of war which may be of importance to the

public service, there should be power to prevent the same from being
divulged, and enabling the War Department to purchase the patents of

such inventions for the purpose of suppressing them. This statute, he
urged, while it supported the general principle of his argument, did not

at all, by implication, militate against it, because it was pointed to pur-

chase for the purpose of suppression and secrecy, and for the exclusion

of the patentee himself from the use or disclosure of his own invention,

which, of course, required a new and express enactment. He therefore

submitted—First, that letters patent for inventions are to be construed
according to the general principles of law applicable to Crown grants,

and that, being so construed, they will be found not to restrain the

Crown from using the invention, nor to grant any privileges whatever
as against the Crown. Secondly, that if a contrary construction were
put upon letters patent, particularly letters patent relating to inventions

connected, as in this case, with the defence of the realm, they would be

against public policy, and simply void, because public policy must
restrain the Crown from using or granting privileges against the Crown.
The Attorney-General then argued that, assuming his contention to be

wrong, and that the letters patent were valid or against the Crown, still,

as their infringement would be a wrongful and illegal act, it could not

form the subject of a petition of right, which did not lie against the

Crown for any illegal act of its servants. In support of this view he

relied on the recent case of " Tobin v. the Queen," in the Common Pleas

(16 Common Bench Reports, N.S.), where, in a judgment delivered by
the Lord Chief Justice, it was laid down that the petition of right did

not lie in a case of alleged wrong by a servant of the Crown.
At the close of the argument of the Attorney-General,

The Lord Chief Justice said, as at present advised, the Court thought
the case cited was decisive upon the last point (which would be decisive

of the case if adopted), and, therefore, invited the learned counsel for

the suppliant to address himself in the first instance to that point.

Mr Bovill accordingly then did so, and first applied himself to the case

cited, contending, however, that it was not by any means decisive of

the point. He contended that the case of "Tobin v. the Queen" was
not in point, and could clearly be distinguished from the present, for in

that case there were other remedies open to the suitor. Here, however,
there was no remedy against the Lords of the Admiralty. No action

would lie against individual members of a department of the State for

wrongful acts iu their official character. He then went on to argue that

there is consideration for the patent, the novelty and utility of the in-

vention, and its disclosure to the public; and that, as to the public

interest involved in its use by the Crown, that is provided for by the

clause compelling the patentee to vend the patented articles to the

Crown. To the observation of the Attorney-General that this clause

only applies to patented articles, not patented processes, Mr Bovill

replied that it is an omitted case, and the insertion of the one clause

shows the necessity for a similar clause as to the other case. The learned

counsel then went on to argue that the authorities as to Royal grants

did not at all apply. The Crown in a patent grants nothing it had
before. It is a mere grant of a privilege, but it was not a privilege it

had itself possessed. It is its prerogative to grant such privileges, but

it is not at all like the case of a grant of property by the Crown—pro-

perty it has in its possession. Prima facie, such a grant as is contained

in letters patent excludes all the world, the Crown included, for it grants

the sole and exclusive right of use. In the case of a grant of a Royal
franchise, does it not exclude the Crown ? Why not in a patent ? But
there is no analogy between grants out of property which the Crown
has and grants of privileges which it has not ; although, by prerogative,

it has power to grant them. In the one class of cases something remains
in the Crown, of which there may be an implied reservation. In the

case of a patent, the invention was in the mind of the patentee until he

chose to disclose it. And as to the argument of public policy, why the

result of the doctrine set up by the Crown might be that a valuable

invention in arms or munitions of war might be taken abroad. More-
over, if the Crown could pirate the right granted by the patent against

the will of the patentee, it could do so without payment. And what
would that he but confiscation? That is to say, it would be taking

away a man's property without paying for it. Assuming the sole and
exclusive right, it was a property, as much so as a copyright. It was
idle to say that the Crown was not bound by grants or Acts of Parlia-

ment. There were important exceptions to that rule, and one was cases

which involved the interests of trade or commerce, which exception
included the present case, for patents were supposed to be in favour of

trade and commerce. As to the old authorities, it was easy to find

authorities for anything among them, and the further one went back the

stronger the authorities became in favour of the Crown. But different

views prevailed in modern times. As to the case of " The East India
Company?;. Sandys," it had no application to the present; it was a
case of trade, but the charter was held valid, and there was an express
exception. It has been the policy of this country to encourage and
reward inventors by patents. Lord Bacon said that they deserve divine
honours ; and no one can doubt the immense merit of men like Stephen-
son, and Faraday, and Wheatstone—the men who developed the system
of railways, discovered the marvels of chemistry, or invented the wonders
of the electric telegraph. It was said that the Crown could not denude
or divest itself of the right to use such an invention as gunpowder or a
new piece of ordnance. But, then, if patents were deemed in accordance
with public policy, for the sake of encouraging inventors, the same
public policy would require that the Crown should respect those patents

when granted. Why, even the Statute of Monopolies—the statute of

James, upon which the system of patents was founded—expressly men-
tioned things of the nature of gunpowder and ordnance, so that they
were present to the mind of Parliament, and yet there was no exception

of these things from the operation of patents. He then urged that, as

the consideration for the patent is the discovery and disclosure of the

invention, it must be construed most in favour of the patentee, and most
for the honour of the Crown. Surely it was for the credit and honour
of the Crown that the patent should be taken to mean what it said, and
that, as it purported to grant the "sole and exclusive use" of the

invention, full effect should be given to those terms, even although such

a construction would exclude the Crown itself from the use of the inven-

tion without the licence of a patentee. The learned counsel went on to

refer to the case of the patent of Mr Pettit Smith for an improvement in

a screw propeller (7, Moore's Privy Council Cases, 133), in which case a

clause had been inserted by the Privy Council, on an extension of the

patent, for a longer period, to secure the Ordnance and Admiralty power
to use the invention without licence. Now, that clearly showed that

the present claim of the Crown was unfounded, for, otherwise, why
should there have been such a clause inserted? This novel claim of

the Crown would startle and disturb the public mind. There were
inventions essential or useful to the public service, and for which there

would be no private customers ;
and if the patents were not valid as

against the Crown, such inventions would be discouraged, and there

would be a great prejudice to the State. But was it just for the Crown
to pass patents in such cases and then to disclaim them ? The mere
question was one of payment. The point was, whether the Crown
should take the benefit of these inventions without payment? Was the

Court to be called upon now, for the first time, to confiscate and destroy

a very valuable kind of property, and that in defiance of repeated Acts

of Parliament, apparently proceeding upon the assumption that there

was no such power or prerogative in the Crown? The Patent Law
Amendment Act, 1852 (loth and 16th of Victoria, cap. 83), contained a

clause enabling the Crown to meet "all ordinary clauses"—that is, a
clause to enable the Crown to use the invention, paying for it, or com-
pelling the patentee to supply patented articles for payment. The effect

of the present contention of the Crown was that, in defiance of these

statutes, the Crown was to have the power of taking the benefit of such
inventions without paying for them. The learned counsel then went on
to cite Lord Coke (2 Instl), to show that the Royal grants should receive

a liberal and favourable construction for the patentee or grantee, "for
the honour of the Crown," and according to the law as it was taken

when the grant was made. Nothing, he said, could be clearer than that,

and its application to the present case was as clear. It was lately recog-

nized and reaffirmed in this Court in the case of the " Rajah Brook "

—

'* The Queen v. the Eastern Archipelago Company " (1 Ellis and Black-

burn's Reports). He then cited other authorities to show that this

principle applied to patents, as being not mere grants out of the grace

and favour of the Crown, but for good consideration—that consideration

being the merit of the invention and its disclosure. How can the patentee

be said to have the "sole" use of his invention if the Crown may take

it? Why, in the case of inventions as to munitions of war, the Crown
would be the sole customer ; so that, instead of the patentee having the
" sole'' use of it, the Crown would have the whole and sole use of it, or

at all events the whole benefit of it. The learned counsel then proceeded

to the other head of the argument, as to whether the remedy by petition

of right was available by a subject against the Crown for a wrongful and
illegal act by its servants; and, after an elaborate examination of the

cases on the subject, submitted that the petition of right was the proper

remedy in the present instance.

The Attorney-General was heard in reply.

On February 3rd, the Lord Chief Justice delivered the judgment of the

Court as follows :—Two questions in this case present themselves for

determination—First, whether by the effect of the letters patent the

Crown is excluded from the use, except with the assent of the patentee,
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of the invention protected by the patent ; and, secondly, whether this

question should be answered in the affirmative—a petition of right can

be maintained by the suppliant patentee against the Crown for an in-

fringement of his patent right. Now, as regards the first question, it is

true that the patent grants to the patentee the sole privilege of making,
using, exercising, and vending the invention, but, on the other hand,

there are no express words to take away from the Crown the right of

using the invention. There can be no doubt that in a grant between
subject and subject, as, for instance, in the grant of a licence for the use

of the invention, the words of the patent would be large enough to exclude

the grantor, but will they suffice to exclude the Crown? Now, it has

been established on the best authority that in construing grants from
the Crown a different rule of construction prevails from that by which
grants from one subject to another are to be construed. la the latter

case every " intendment '' is made against the grantor and in favour of

the grantee, and in order to give full effect to the grant. But in grants

from the Crown an opposite rule of construction prevails, and nothing
passes except that which is expressed, or which is matter of necessary

and unavoidable intendment, in order to give effect to the plain and
undoubted intention of the grant. In no species of grants does this

species of construction more especially obtain than in grants which
emanate from and in derogation of the prerogative of the Crown. And
the rule is nowhere better expressed than in the clear and perspicuous

language of Lord Stowell in the case of the Rebecca (1, liolinson's Re-
ports), where he says,

—

"All grants from the Crown are to be construed strictly against the

grantee, contrary to the usual policy of the law in the construction of

grants, on this just ground, that the prerogatives, rights, and privileges

of the Crown being conferred upon it for great purposes and for the

public benefit, it shall not be intended that they arc diminished by any
grant of the Crown beyond what such grant, by necessary and unavoid-
able construction, shall take away."
Now, the present is clearly a grant made by virtue of the prerogative.

In early times, when the confines between the Legislative and Executive
authority were less carefully defined and ascertained than at present, the
Crown, as the guardian of the trade and commerce of the realm, both
foreign and domestic, assumed and exercised the right to make regula-

tions and confer privileges relating thereto, and iu the exercise of that

right took upon itself to grant monopolies for the protection of particular

articles of trade or manufacture ; and, although the granting of mono-
polies has been held by courts of law, and declared by statute, to be

illegal, this has been not because the Crown had not authority over such
matters when exercised for the public good, but because the exercise of

its authority in granting these exclusive privileges was plainly contrary
to the public weal, as being in restraint of trade and industry, and to the

prejudice of the subject. The granting of monopolies in respect to

inventions was, on the contrary, held good at common law, on the ground
that by tending to promote inventions it was in the end productive of

advantage to the community. The statute of James, in these respects,

was only declaratory of the common law. And these grants of mono-
poly in respect of inventions being made, not by force of the statute, but

by virtue of the prerogative, were, therefore, subject to the rules of

construction applicable to grants of this nature. This being so, it was
contended, on the part of the Crown, that the terms as well as the

intention of the grant would be satisfied by construing it to confer an
exclusive right to the use of the invention as against all the subjects of

the Crown ;
while, according to the established rule of construction, the

Crown, not being expressly named, ought not to be taken to have pre-

cluded itself from the use of this invention. Against this view it was
contended, on the part of the patentee, that the patent was based upon
a species of contract between the patentee and the Crown, in which the

patentee, by communicating the secret of his invention to the public,

gave a valuable consideration for the grant whioh he obtained; so that

the grant, being based upon a good consideration, should receive the

more liberal construction which it has been held that Royal grants,

when proceeding on a valuable consideration from the grantee, ought to

receive. But it appears to us that the assumption upon which this

argument rests—namely, the assumption of a contract between the

Crown and the patentee, is fallacious. The grant of a patent is (as has

beeu explained) a simple exercise of the prerogative ; in which, as the

ground on which alone the grant of a monopoly is justifiable, that the

invention shall be made available to the public, the Crown annexes a

condition of the grant that the true nature of the invention and the

manner in which it can be used shall be fully and unreservedly disclosed.

Our view as to the construction of a grant of this nature is materially

confirmed by what is clearly settled to be the law in respect of another

class of grants, emanating from the same grant of the prerogative. By
virtue of its authority in regard to trade and commerce the Crown, from
a very early period, exercised the power of granting to individuals the

right of holding fairs and markets, and of taking tolls as incident thereto.

Now, it is clear that, however general and universal by the terms of such
a grant the right to take tolls may be as against the rest of the world,

the Crown will, nevertheless, be exempted from tolls. (See 2d Institute,

of Lord Coke, and Comyn's Dirjest, title " Toll.") This appears strongly
to show that in granting a privilege, otherwise of universal application,
the Crown will uot be bound, unless it expressly declares its intention
to that effect; and that grants of privilege, however general in their
terms, can, in the absence of express words to bind the Crown, be taken
only as conferring the privilege as against the subject, exclusive of the
Crown. It was, however, urged on the pait of the suppliant that, how-
ever stringent might be the rule of construction with reference to Royal
grants in general, it nevertheless was apparent from the language of the
patent that the Crown had excluded itself from the use of the invention.
While it was admitted that the effect of the statement in the patent, that
it proceeded "ex mero rnotu et ex certd scientia" (of the mere motive of
the Crown, and its own certain knowledge), which words are said to
warrant a more liberal construction of a Royal grant, was neutralized
by the concomitant statement that it was granted upon the petition of
the grantee— which recital would call for the more rigorous construe ion,

it was insisted, that the clause of the patent, " that it is to be taken in

the most favourable and beneficial sense for the best advantage of the
grantee," strongly showed that the stricter rule of construction usually
prevailing with reference to grants from the Crown ought not to be
applied to the construction of patents for inventions. We think, how-
ever, that the clause ought not to have this effect. We think that its

true purpose and effect is that pointed out by Mr Hindmarcb, in his
valuable work on patents, that of preventing the want of certainty which
ordinaiily exists in the description of an invention in a parent prior to
the specification from vitiating or avoiding the grant for uncertainty.
Possibly the object of the clause may have been to mitigate (in the event
of any proceeding by scire facias to repeal the patent) the rigour of the
conditions in the patent upon which it is granted, and for non perform-
ance of which it is to become void, more especially that of the stringent
clause as to the specification of the invention which immediately pre-

cedes it. Another argument arising on the terms of the patent, was
founded upon the clause in it which provides that the patentee shall

supply the patented articles for the service of the Crown upon just and
reasonable terms, which it was said necessarily implied that the Crown
could not itself have manufactured or prepared the patented articles. In
answer to this argument, however, it was suggested on the part of the
Crown that the purpose of this clause was only to enable the Crown, if

it was found more convenient to have the patented article supplied by
the patentee than to manufacture it, to compel the patentee to supply it.

And this may, possibly, be its true puipose and object. But, whether
this be so or not, we think that to give to this clause, by implication, the
operation thus contended for would be directly to violate the rule of con-
struction which, according to the authorities, are to be applied to grants
from the Crown, and which prohibits any effect being given to the grants
adversely to the Crown, by means of any implication beyond what is

clearly expressed in the grant. And it appears to us, on the other
hand, that there are parts of the letters patent from which it is to be
inferred that the Crown was not bound. The grant is of special licence,

full power, sole privilege, and authority, &o.,—terms which appear
referable to a right conferred as against the Lllow-subjects of the
grantee rather than as against the Crown. This is followed by the pro-

hibition to all persons, "our subjects," against their using the inven-
tion, on peril of such pains and penalties as may be inflicted upon such
offenders for their contempt of "our Roj'al command," and such persons
are also to be answerable to the patentee for damages. It is obvious
that none of these provisions, by which the exclusive right of the
patentee is protected, can be applied to the Crown ; all tend to show
that the privilege was intended to be against fellow-subjects. Indepen-
dently, however, of arguments derived from the rules of construction
applicable to Royal grants, or from the language of the letters patent,

an argument was urged on the part of the suppliant which is well de-

serving of notice. It was said that in the construction of grants re-

ference should be had to that which was settled and understood to be
the law at the time the grant was made. And it was stated that
as at the time the patent was granted the general understanding
among the officers of the State and the law officers of the Crown aud
inventors who took out patents was that a patented invention could not
be used in the public service except on payment to the patentee

; the

present patent, in conferring the exclusive privilege of using the in-

vention, must be construed as a grant to the exclusion of the Crown.
It certainly appears that at the time the patent was granted a general
understanding prevailed, founded upon the practice of a long series of

years, that if patented articles were used in any department of the

public service, the patentee should be remunerated by the officers of

the Crown administering such departments, and that in numerous
instances payments were made to patentees for the use of the patented
inventions in the public service, and not only has no question been
raised as to the right of the patentee against the Crown, but the legal

advisers of the Crown have always considered the right of the patentee

(whether arising from the terms of the patent or from existing practice)

so well settled, that when the late Sir John Jervis was Attorney-General,

on the application of Mr Pettit Smith before the Judicial Committee of
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the Privy Council in 1*50 (only two years before tbe date of this patent)

he endeavoured to obtain the insertion of a condition for the use of the

invention by the Crown without payment, which would have been (it

was urged) unnecessary, if the Crown had been considered as not ex-

cluded by the patent, and so entitled to the use of the invention with-

out any such provision ; that the same view of the matter has prevailed

to the time of the case of'' Clare v. The Queen," and the present case,

in which the question has been raised, is plain, as we find an application

similar to that made in the case of Mr Pettit Smith was renewed in the

subsequent case of Mr Carpenter, only last year. There can be little

doubt that upon the faith of the understanding and practice referred to,

many inventors have, at great expense of time and money, perfected and
matured their inventions, and taken out patents in the hope and expec-
tation of deriving a portion of their reward from the adoption of their

inventions in the public service ; and it is not unreasonable to suppose
that the suppliant whose invention relates to shipbuilding, may have
taken out his patent in the hope of its being used in the Royal Navy,
to his profit and advantage. But these circumstances, though they may
tend to show that the present case is one of great hardship as regards
the suppliant, do not affect the construction to be put upon the terms of
the patent. Assuming that, according to the proposition relied upon
the exposition of the law, by judicial decisions, or a settled course of

practice and understanding of the law among legal practitioners, the
language of an instrument may in certain cases be interpreted according
to such standards, we have in the present instance nothing amounting to

these conditions. All that is shown is that a practice has grown up on the
part of the servants of the Crown of not exercising or insisting upon the
rights of the Crown in the use of patented inventions. This may have
arisen from a desire to encourage useful inventions, or from a sense of
the injustice to inventors who, it might be thought, might with the
greater reason expect to be paid for the use of their inventions, now
that all articles required for the public service are paid for, not out of the
independent revenues or resources of the Crown, as in ancient times, but
from votes of public money by Parliament. But, considerations of

public convenience having now, as the Attorney-General informs us,

led the heads of public departments to insist upon the application of a
stricter rule as regards the rights of the Crown, although one's sense of

justice may be shocked at the retrospective application of such a doctrine

to the patent taken out when a different practice and view of the law
prevailed—we cannot, when called upon to interpret the patent according
to the legal effect of its terms, do otherwise than deal with it according to

the legal principles and rules which would have been applicable to it had
such a practice never prevailed. The language of the present patent is the
same as is to be found in patents granted immediately after the statute of

James ; nay, it is to be found in patents for monopolies granted anterior to

the statute. 'We are dealing with it judicially, and we are bound to give
the same effect to it as if the question had arisen at a far earlier period.

The rules of law applicable to the construction of grants have not altered,

nor have we power to vary them. Our duty is merely to administer
the law, not to make it. Had the question arisen in times when the
form of the grant was first adopted no one can donbt that a decision in

accordance with the then established principles of construction would
have been in favour of the Crown. At a time when almost every com-
modity was the subject of a monopoly, it cannot be supposed that it was
intended that the Sovereign should be bound to respect the privilege

thus conferred on subjects, or that the Crown lawyers would have al-

lowed the grants to be conferred in terms which would thus have bound
the Sovereign. At all events, in the absence of any authority to the

contrary, we must give effect to this patent according to the rules which
we find laid down from the earliest times as applicable to grants from
the Crown. Nor should we be justified in departing from them by
reason of any practice or understanding which for a time may have
arisen, but to which the language of the grant, remaining the same as

heretofore, has no reference whatever. Our view as to the construction

to be put upon the language of the patent is confirmed by a consideration

urged upon rjs by the Attorney-General. According to the statute of

James, the power of the Crown to grant the right of monopoly in the
case of inventions is not to be exercised where public inconvenience-
would ensue. Now, a patentee, having the sole right to use his inven-
tion, is not bound to permit any one else to use it ; so that, if the Crown
were subject to the general restriction, the State might be deprived of

the use of an article essential to the public service, possibly for the de-

fence of the realm ; while a foreign power, perhaps an enemy, would
have full power to profit by the invention. It is true that this incon-
venience might be prevented by the introduction of a clause securing
the use of the invention to the Crown. But such a clause has never
yet been inserted in a patent. We must, therefore, consider the letters

patent as they stand, and that the circumstance that the construction

contended for by the patentee would lead to the inconvenience and con-

sequence referred to, and so might have the effect of avoiding the patent
altogether, is a strong argument against the construction contended for

on his behalf. The judgment of the Court, therefore, on the first and
main question must be for the Crown. Upon the other question, his

No. 204.—Vol. XVII.

Lordship entered into an elaborate review of the nature of the remedy,
under petition of right, and the cases which had been referred to, in
the course of his arguments, and concluded as follows :—In our opinion
no authority is needed to establish the proposition that a servant of the
Crown is responsible in law for a " tortious," or wrongful act done to a
fellow-subject by the authority of the Crown, a position which appears
to us to rest upon principles too well established to admit of question,
and which are alike essential to uphold the dignity of the Crown on the
one hand, and the rights and liberties of the subject on the other. There
can be no donbt, therefore, that if the effect of the letters patent was to

exclude the Crown from the use of the invention, an action could be
maintained by the patentee against any officers or servants of the State
who infringed his patent. On the other hand as the infringement of the
patent constitutes a " tort " or wrong, in the proper sense of the term,
and no wrongful act can be alleged against the Crown, our opinion is

that even if our decision upon the first point were in favour of the sup-
pliant, a petition of right to the Crown is not open to him as a meaus of
redress. Our judgment, therefore, must be for the Crown.

Paraffin Ojl: Yotjng's Patent.—Prolongation of the American
Patent.—An application has been made to the Acting Commissioner of
Patents in the United States, for an extension of the term of a patent
dated 7th October, 1S50, for making paraffin oil, which had been issued
to Mr James Young, by the Government of that country.
The invention relates to the obtaining paraffin oil from bituminous

coals, and was, as our readers are aware, patented in England and
Scotland, where it has been the subject of great litigation, the last

occasion on which the validity of the English patent was contested,

having been in the great case of Young v. Fernie (reported ante, pp. 72
and 95), in which, after a hearing which extended over 33 days, Vice-
Chancellor Stuart decided in favour of the validity of the patent. This
decision is, however, under appeal to the House of Lords.
By the law of the United States an extension of a patent may be

granted if it be shown that the patentee, "without neglect or fault on
his part, has failed to obtain from the use and sale of his invention, a
reasonable remuneration for the time, ingenuity, and expense bestowed
on the same, and the introduction thereof into use."
By another provision of the law of the United States, a defendant to

an action for infringement may plead that the patentee, if an alien when
the patent was granted, has failed and neglected for 18 months from the
date of the patent, to put and continue on sale to the public on reason-
able terms, the invention for which the patent was issued.

The application for the extension in the present case was opposed by
the Union Coal and Oil Company, of Marysville, Kentucky, on the
following grounds :—1st. That the invention was not new or patentable

;

2nd. That Mr Young, being a foreigner, did not within the time required
by above named law, put his invention on sale on reasonable terms to

the American public, or take steps to introduce his invention into the
United States ;

3rd. That Mr Young did not use due diligence in intro-

ducing his invention into general use ; 4th. That he had already been
adequately remunerated for his invention. The case was heard before

John L. Hayes, Esq., Acting Commissioner of Patents, who delivered

an elaborate judgment, the main points of which were as follows :

—

The Commissioner considered it established that Mr Young's invention
was new, and founded his opinion on the report of the Principal

Examiner, who had reported that the patent had been three times
litigated in England, and the novelty of the invention sustained.

As to the 2nd objection, the Commissioner said that the rule above
quoted as to an alien putting his invention on sale within a certain

time, applied only to actions and not to applications for extensions, and
that, so far as the latter were concerned, aliens and citizens were on
equal terms.

As to the 3rd objection, viz., that the applicant had failed to use due
diligence in introducing his invention into general use, the Com-
missioner said it should be considered that the product of Mr Young's
invention was a new material in the arts, and its commercial value un-
known. He could obviously make no sale of licences to use his inven-

tion until the product could be known to the American public, and a
demand created which should demonstrate the value of the invention.

The most judicious course for him to adopt to introduce his invention
was, first, to attract public attention to the value of thi3 new product,

and by a sale of the article to create a demand.
The Commissioner then examined the evidence on this point, showing

that the proper course had been adopted by Mr Young, and that in view of

the fact that within four years Mr Young's invention had come into exten-

sive, and in nine years into general use, it could not reasonably be urged
that he did not use due diligence in introducing it, especially when it

could not be asserted that there was any step in its introduction which
was not primarily due to him. It was true that there was no evidence
to show that, for the first four years of the invention, Mr Young had
taken any steps to sue the companies who had infringed his patent

;

but it was shown that, during this period, he was engaged in expensive
and vexatious litigation to sustain his patent in England, the result of

3 a
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which was, that the validity of the patent was established before the
Lord Chief Justice of England and an English jury. It was reasonable
that he should not take active measures to enforce his rights in this

country until the validity of his patent had been established by the
more convenient legal proceedings in his own country. In 1856, after

the closing of his first litigation in England, and four years only from
the issue of the patent here, Mr Young commenced the most vigorous
proceedings to enforce his rights in the United States.
The Commissioner then reviewed the proceedings in the American

courts, and stated that he was of opinion on this part of the case, that
the applicant used, in the early part of the term of his patent, "reason-
able measures," and in the greater part of that term "extraordinary
measures," and, upon the whole, " due diligence in introducing his in-

vention into general use."

As to the last objection, viz., that the applicant had been adequately
remunerated for his time and expense in originating and perfecting the
invention, and in introducing it into use, it was necessary to consider
a preliminary question made by the rules and law a subject of inquiry,

viz. : the value and importance of the invention to the public.

The Commissioner then referred to the proceedings in the case of
Young v. Fernie in this country, mentioned above, and the judgment
pronounced by the Vice-Chancellor on that case, and continued,—The use
of the term paraffin in Mr Young's specification would seem, from the
infrequent use of this term as applied to coal oils in commercial parlance
in this country, to limit his invention. But it must be borne in mind
that Mr Young's invention was applied to the production of all the liquid
producta of coal by distillation at low temperatures, whether known
under the name of paraffin, kerosene, or coal oil ; and that it is clearly
established that the practical manufacture of such oils from coal is due
to Mr Young. In Scotland, the modest works originally commenced
by him now give employment to over seven hundred men, and occupy
several acres. In America, the manufacturing establishments created
by this invention were, in 1808, not Jess than twenty-three, some of
them producing over five-hundred gallons of crude oil per day. In
considering the nature of this invention, we cannot overlook a result
which is in no small degree attributable to it. I refer to the late

extraordinary development and utilization in this country of wells of
petroleum. The manufactures of coal oil in this country had their
origin in Mr Young's discovery. The use of petroleum followed so
directly and obviously from the use of the coal oils that it can hardly be
denied that the one originated from the other. Previously to Mr Young's
discovery, petroleum, although the existence of numerous springs was
well known, had little or no commercial value. After the value of the
paraffin oils had been established, it was found that petroleum could be
used as a substitute for the crude paraffin oils, and that the establish-
ments and most of the apparatus originally intended for the distillation

of oil from coal could be used for refining petroleum; and it is in
evidence that, in most of the establishments, the use of coal was
abandoned for petroleum. The new demand for petroleum has daily led
to unexpected discoveries of new sources of this substance, and the
unexampled addition has been made to our national wealth of a product
of an annual value of not less than fifty millions of dollars. An inven-
tion which has contributed, even indirectly, to such a wonderful result,

can occupy no low place in the catalogue of public benefactions.
The Commissioner then examined the evidence produced before him

as to the value of the invention, and said,—The value of the invention
to this country is emphatically admitted by the remonstrants in their
argument against the extension. Referring to the importance of the
production of oil from coal as a source of national wealth, they say

:

''Our country is rich in the richest of cannel coals; they constitute an
inviting field for industry and enterprise ; a source of vast future wealth
and power to the country. Not only are they to furnish light and give
rest to whale and hog by supplying the demands of machinery, ever
augmenting, but perhaps are destined before long to increase the power
and extend the journeys of the ocean steamer. Our people ask to be
permitted to explore this mine of national and individual wealth with-
out obstruction from abroad." Thus the importance and value of the
invention in this country is urged as a reason for refusing the extension
of the patent which covers it. The facts and admissions above recited
satisfy me that, although the value of the invention can be only approxi-
mately reached, an estimate would be too low which should fall short
of a million of dollars.

The Commissioner then referred to the evidence as to the adequacy
of Mr Young's remuneration, and after examining the authorities on
the subject, stated that he considered the sum received by Mr Young in
America, was not an adequate remuneration.
He then referred to an objection which had been made that Mr Young

had received adequate remuneration from his British patents. The
applicant had made no statement of the loss or profit from his invention
in foreign countries, but the Commissioner was clearly of opinion that
he was not required by law to make such statement.

After a further examination of the American law on this subject the
Commissioner said,—As the benefits conferred by the introduction of

an invention into this country are separate and distinct from the benefits

conferred upon another country, the compensation due for such benefits

should be distinct also. It is but common honesty that each country
should pay for the benefits which are exclusively its own. How un-
worthy of a nation, professing by its legislation a superiority in its

recognition of the claims of all contributors to science and the useful

arts, to say to a foreign inventor, "We admit that you have made and
introduced an original discovery, and that you have laboured diligently

to impart it to our people ; we admit that the inveution has added
largely to our national wealth ; and we admit that we have paid you
no adequate remuneration for the benefits conferred upon us: but other
countries have paid you liberally for the benefits your invention has
conferred upon them, and that relieves us from our obligation." I be-

lieve that no such morality can find a sanction in the letter or spirit of
the patent laws.

The Commissioner therefore ordered that the Patent should be
extended for the term of seven years from the 7th of October, 1864.

REVIEWS OF NEW BOOKS.

The Life of Robert Stepuenson, F.R.S., &c, &c. By J. C. Jeaffreson.

With Descriptive Chapters ou some of his most important professional

works, by William Pole. 2 vols, 8vo. London ; Longman. 1864.

It has been often said in various forms, and is repeated by Mr Jeaffreson—"That envy is the shadow of success." Like most maxims, this is

true but to a very limited extent. Success, justly and truly self-

achieved, is almost sure of the honest and hearty plaudits and recogni-

tion of mankind. Envy, or rather, that inarticulate sense of injustice

which is often so misnamed, seldom comes into play except when there

is more or less suspicion that the success has not been fully deserved

,

that it has been obtained in part by treading on the necks of others—by
hiding from view those who have helped to earn the success, in order

to rob them of their fair share therein. This the rough, though often

purblind justice of opinion in mankind resents. The soured and morally

sick Byron, when he uttered the lines

—

He that ascends to mountain tops will find

Their highest peaks most wrapped in clouds and snow
;

He that excells his fellowman, must
Look upon the hate of all below,

expressed a general ethical untruth as to fact, though this hatred of

eminence is often enough provoked where those below see that the ex-

alted man ha3 reached the peaks of honour by paths in which the ice

was always round his own heart.

In fact, we believe in the general sense ofjustice of mankind as para-

mount to meaner individual passion. So true is this, that where a
hero is once set up and acknowledged, men are better pleased with a
panegyric than a biography of sober truth. To this may be traced the

invention of that style of biographical romance by our neighbours the

French, which they have called eloge—than which few literary inven-
tions have been more potent in confusing truth and falsehood.

In writing history proper, exactitude and truth are supposed to be of

6ome value ; their importance in writing personal history—often the

very key to history itself—has been too often ignored, and falsehood in

biography has been qualified or excused by such maxims as "De mortuis

nil nisi bonum." If there be nothing good we can say of a man dead, let

us, if possible, say nothing of him at all ; but if we must say something
—if we have to consider his life and actions, then let us be just, as we
can, and note both had and good impartially, though charitably.

Such reflections have been evoked by the style ofextravagant eulogium
with which the lives of both George Stephenson the father, and Robert
his son, have been produced—the former by Mr Smiles, the latter,

though in less degree, by the author now under review.

It is an ungrateful task to try and right the balance when it has been
kicked by flattery, or toadyism, or the worship of wealth—for the sus-

picion can always be suggested of that same " envy the shadow of

success "—and of a desire to pull down a great reputation.

We, for ourselves, utterly disclaim any such desire as respects tho

Stephensons. We admire their real achievements, we are proud of

their memory as fellow-countrymen and followers of one of the noblest

and most useful of human callings ; we desire that they should maintain
their just place amongst the august dead in the engineering Walhalla,

but above all, we desire that the story of their lives, if told at all,

should be truly told.

Undoubtedly this has not yet been done by either the biographer of

the first or the second Stephenson. It has already begun to be per-

ceived that Mr Smiles has, in fact, not written the life of George the

elder, but a romance, and, as we think, a vulgar and improbable one,

founded a good deal on fact, from much of which even Mr Jeaffreson is

obliged to dissent. But this biography of Robert Stephenson, though
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characterised by greater general fidelity and soberness, is also liable to

grave objections, as respects its extravagant style of adulation, and as a

basis for which, in several instances, misrepresentation has been made
of matters of fact.

It irritates into criticism to find such epithets coolly used by Mr
Jeaffreson as, "the two greatest engineers of this or aDy other age."

It compels remark when we find Mr Pole so moulding his narrative of

the -works he has chosen to describe as to repeat and give currency and
sanction to mis-statements that have been long since amply proved to

be such.

With Mr Smiles' romance we have nothing more to do here. The
work before us, though called only the Life of Robert, is, in fact,

a biography of both George and Robert. That of the former, briefly

given, is, nevertheless, a much more true and life-like picture of the

elder than the one just referred to.

George Stephenson, the son of "old Robert," the blind fireman or

stoker, of Wylam, was born in 1781, a year or two after James "Watt

made his first steam engine, and at eighteen years of age had displayed

no signs of unusual intelligence, nor could he then either read or write,

but " he had been always a good, sober, steady lad."

While a child, we are told, " like most pit children he used to grub
about in the dirt, and for his amusement fashion models of steam engines

in clay." In this unvouched anecdote we have a liitle dash of the

Smiles style. In 1784, or "86, steam engines in the Northern Collieries

were not yet become quite as plenty as blackberries. It was between
1765, and '70, that Mr Smeaton constructed the few Newcomen engines
then in the North, and Watt's engines were only beginning to get into

vogue about 17S0—so that, to say nothing of practical difficulties in the

way ofclay as a material for model steamengines.it is hard to believe that

these machines had got popularised enough in George's childhood to

have fastened his own or other pit children's attention. The fact is un-
important, except as an illustration of the melodramatic mode of com-
posing biographies.

The youth George become a brakesman at Black Callerton Pit,

lodged with a small farmer in that parish, and here proposed for

Ann Henderson, and being rejected, made suit to her elder sister,

Fanny, who was twelve years older than he was, and married her. She
had been a domestic servant, and had saved some money, wherewith
George furnished his first humble home, in a cottage close by the

Ballast Hill Engine, on the Tyne, which he now tended, the appoint-
ment being due to the good offices of Robert Hawthorn, a millwright,
who had erected the engine, and who was thus George's first patron.

On the 16th October, 1803, Fanny Stephenson gave birth to her first

son, Robert, the future engineer.
In the brief memorials of George the father's early wedded life,

we have some of the pleasantest personal traits recorded of him.
The young husband of twenty-two, with an invalid wife, for consump-
tion was in her blood and developed itself after her confinement, stur-

dily labouring during the day upon the ballast heap overlooking the
Tyne, at night adding to his scanty earnings by shoe cobbling and
clock cleaning, and, while trying to spell out from some printed page
the very earliest elements of knowledge, tending his ailing wife, and
nursing for her their child. " Robert's earliest recollections were of sit-

ting on his father's knee watching his brows knit over the difficult

points of a page, or marking the deftness and precision with which his

right hand plied its craft. The child, too, bore in body as well as heart
a memorial of his father's tenderness. His seat was always on George's
left knee, his body encircled by his father's left arm. The consequence
was that the left hand and arm, left at liberty by the position, became
stronger, and were more often used than the right, and the child's habit
of trusting the left hand strengthened by time, gradually developed into

a permanent defect." A pleasant scene of stout-heai ted self-dependence,

humbly meeting for the day the evils thereof, and of longings for know-
ledge, with a dim perception of the power it brings, and all girdled and
bound into harmony and beauty by well-kept troth and domestic
affection.

At the close of 1804, George and his sick wife, with their child, moved
to West Moor Colliery, and into the small cottage where he continued
to live until after he had made large way towards that opulepce and
power which were the ruling passion and abiding motives of his life-long

career. At the Midsummer of the next year his wife gave birth to a
second child, a girl, who died within three weeks ; and before winter
wa3 over, the mother also had died, and George was a widower, alone
with his only and delicate child, Robert.
George now began to keep house by hired housekeepers or " helps,"

and the boy was entrusted much to their care. The last of these house-
keepers wa3 George's own sister, Eleanor, a sensible and loving woman,
to whom the little nephew seems to have owed much.
Of Aunt EleDder (as the name is called in the North) a most prepos-

terously improbable melodramatic anecdote is told touching certain
artificial flowers she wore in her bonnet when she crossed George's
threshold. The anecdote is intended (and so is stated) to show George's
"rude love of truth, and dislike of shams," but it contains internal evi-

dence of unreality, as well as of the absolute baselessness of this con-
clusion drawn from it, both as regards Eleanor and George. We can
only say, if "love of truth and dislike ol shams" be so commendable, it

is a pity Mr Jeaffreson flew in the face of both by garnishing his book
with this more than apocryphal story.

Robert, while still a small boy—how old, it seems, cannot be ascer-
tained, though the precise motives that induced Aunt Eleanor to wear
artificial flowers, and of George her brother to insist she should not, are
quite patent to the historian—was sent to Tommy Rutter's School, a
pit village school of some ten or a dozen children ; and then we have a
little bit more of the melodramatic, constructed out of the simple facts
that the boy begged hard in Autumn to join his aunt in gleaning in

place of going to school, that he could not stand the laborious work be-
neath a harvest sun, and asked to be let go to school again, and then
George, in the approved " heavy father" style, is introduced upon a
Sunday (pity no date is given) delivering a homily to young Robert,
telling him "to be a good boy over his book, and to thank God that he
(unlike his father) was not in childhood required to toil all day for a few
pence." "A sermon," the author piously adds, "fit for a day of rest,

and from no lips could it have come more appropriately than from those
of George Stephenson." To our minds the story, if a fact at all, rather
proves that the " moral" was best fitted for a working day. It was, if

at all, but the inevitable outpouring of that instinctive perception
which George Stephenson had—that knowledge was power, and that
power, represented most concretely by money, was the grand aim and
end of existence, and the thing to be sought after as the summum bonum.

Robert appears to have been kept at Rutter's School for about three
years, doing occasional odd jobs of labour in going or coming, such as
carrying the pitmen's tools to the neighbouring forge to be pointed
anew, &c. In 1812 came the first real advance of his father's position
in life. He was appointed, on the death of Cree, the engineman ofKilling-
worth Colliery, to the like post at contiguous collieries, at a salary of
£100 per annum. Mr Jeaffreson estimates that at this time George had
an income from his post at these collieries, and from his clock cleaning, of
about £ 1 §0, and he very properly demolishes the mock heroics ofMr Smiles,
through whom "an erroneous impression exists that George Stephen-
son denied himself the indulgences appropriate tq his condition in order
that he might give his boy a superior education, and that in sending his
son to school he showed his superiority tq most of his fellow-workmen."
The truth is that George Stephenson did no mqre by his only son than
other men below his position and means did for their three or four sons,

even at that early period. The North, like the Scotland it is near, has
never been unappreciative of the value of knowledge, and the Northern
pit population have always been rather above the average of the popula-
tion of our manufacturing or mining districts in education.

We have some imperfect sketches of a few pf George's mechanical
cotemporaries, into communication with whom he was before this time
thrown. Scanty and often vague as these are

;
they serve to show how

constantly and eagerly he kept his eyes and ears open, and gathered
hints and scraps of information from such men as Hawthorn, the mill-

wright, and Steel, who originally, like George himself, had been a
brakesman, and who, after having served his time at an iron foundry
in Gateshead, was employed by Trevithick while he was making the
locomotive in 1803 and 1804 which won the memorable wager between
MrHomfray, of Penydaran, and Mr Crawshay, of Cyfarthfa Iron Works.
Steel is admitted to have built, in 1804, the first locomotive, at Gates-
head, which ever acted on the banks of the Tyne.
Mr Hedley had proved before this time, at Wylam Colliery, that

such an engine would run on trams by its own adhesion, and without
cogged rails. The rails existing before this time at Killingworth were
edge rails.

George Stephenson, as engineman at Killingworth, had now to direct

the making of a locomotive, and, wide awake to what others had done
before him, he seems to have copied, and, possibly, more or less improved
Steel's, or, rather, Trevithick's construction of engine, and put it on the

edge rails that he already had found laid, certain enough, no doubt, from
what Hedley had done, that as a like engine ran upon trams, it was sure

to run upon the better and evener edge rail.

"George Stephenson, therefore" says Mr Jeaffreson, "built the first

locomotive engine that propelled itself by the adhesion of its wheels on
edge rails, the first trial taking place 25th July, 1814, with marked
success. When the training and antecedents qf the young workman
(then only thirty- three years of age) are taker) into consideration, the
achievement seems almost incredible."

Were it not that the peculiar frame and putting together qf the whole
passage in the original work are intended to give a foundation for the

subsequent baseless claim set up for George Stephenson, and to this day
often adhered to by those who are of the sect of Stephenson worshippers
—that he was the inventor of the locomotive—it would be scarcely

worth while pointing out that in all this Stephenson had invented
nothing. He had done no more than intelligently to take advantage of

what Trevithick and Hedley had done before him, and by the hands of

the mechanics, who as workmen were under his command, to realize
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their knowledge. The result, however, was a success, and, as most

usually happens, the lookers on did not, and most of them could not,

perhaps, too minutely inquire into the origins and grounds upon which

the success rested, but attributed it, as men nearly always do, to the

last ostensible individual agent concerned.

George Stephenson acquired, as the result, the character of a man

of possible future mark ; and now Mr Losh, of the firm of Losh, "Wilson,

&. Bell, came to know enough of him to think George could be useful to

him. He made overtures, and, early in 1815, engaged George Stephen-

son, with the consent of his Killingworth friends, to come over to

Walker Iron Works two days a week, at a salary of L.10O a year.

And so George began to feel himself a rising man. His income from

all sources was about L.250 per annum ;
and he sent his son Robert as

a day scholar into Newcastle, to Mr Broce's school. There Robert

remained four years, amongst those scholars who did not receive clas-

sical instruction, walking, and more latterly riding a donkey, in and out

of Newcastle from his father's cottage, and carrying with him his own

dinner of rye bread and cheese.

We have now carried these remarks to some length, and must reserve

their continuation for a future notice.

brought against the tube gauge save that one—uncertainty as to the

presence and absence of water— which is far more elegantly and effi-

ciently overcome by M. Cairo's invention.—Yours obediently,

CORRESPONDENCE.

$g- We do not hold ourselves responsible for the views or statements of oar

Correspondents.

WATER GAUGES.

(To the Editor of the Practical Mechanic's Journal)

Sin,—I have read with some interest M. Leblanc's letter in your last

number, and with still more, your comments upon it. Perfectly coin-

ciding with you as I do in the opinion that the entire subject is well

worth discussion, 1 flatter myself that a few words from one who has

had an extended practical experience in the working of nearly every

form of boiler will not be out of place in your pages.

As you have already stated that M. Leblanc's gauge is the best tube

ffaun-e yet produced, a decisiou for which, I believe, you have excellent

foundation, I will not enter into any consideration of this section of the

subject. I must, however, take exception to your implied preference

for a gauge consisting simply of a plate of glass set into, or affixed to,

a longitudinal opening iu the boiler shell. With all due deference I

must assert that a gauge of the kind would not only be difficult to fit

and impossible to repair while the boiler was under steam, but absolutely

inoperative in practice.

In the first place, I am at a loss to comprehend exactly by what species

of mechanical deviee, costiug less than the ordinary fitting of a tube

without the cocks, this plate could possibly be made steam aud water

tight ; iu the second, it would enjoy no peculiar immunity from the risk

of fracture, and once broken, the engine must come to a stand until it

was repaired. Fancy the completion of a railway journey depending on

the integrity of a slip of glass ! I have seen three locomotive tubes fly

within the hour, and replaced without further trouble in about five

minutes in each case. In the third place, such a gauge would be useless.

Practically in locomotives it must be fitted in tbe immediate neighbour-

hood of the fire-box, and here the ebullition is always sufficiently violent

to preclude the existence of anything even distantly approaching a well-

defined water level. Even if any indication whatever could be read

through the glass, it would only be negative in its results. The presence

of foam might possibly bo detected, and that is all. Besides, we have

no evidence that any information whatever could be derived as to the

level of even still water under the proposed conditions. The success of

the tube depends mainly on the presence of transmitted light, and it is

certain that at night very powerful lamps would be required to enable

the engine-driver to obtain any information whatever through the plate.

Worse than all, he could never determine whether his boiler was too

full or whether it was quite "out of gauge,"—a defect common, how-

ever, to all tube gauges except M. Leblanc's.

I am aware that a flat glass gauge has been made and sold for some

years, but this is substantially a rectangular, instead of a circular tube,

with one side turned to the observer, and the cocks and fittings are in

all respects nearly identical with those ordinarily'in use. In point of

fact, it has nothing in couimou with a plate of glass let into the boiler

shell.

In conclusion, I may observe that the use of a glass plate, so long as

shutting-ofT apparatus is employed, canuot obviate a single objection

London, Feb. 1st, 1S65.

V. Pendred.

PROCEEDINGS OP SCIENTIFIC SOCIETIES.

THE ROYAL SCOTTISH SOCIETY OF ARTS.

117 Geokge Stbeet, Edinburgh.

The Society met in their hall on Monday, 23rd January—Mr Charles Cowan, President,

in the cbair.

Mr Alexander Ramsay, Manager of the Water Company, and vice-president of tho
society, read the following paper entitled *' Observations on the Raiufall on an area of
45 4 Acres in the Glencorse District in the year 1863, and in the separate months of
April, May, June, July, August, S.-pteinber, and October (being the period of the
drought) ol 1864."

"My object in the preparation of these observalions was to show the quantity of
water delivered in Edinburgh, the quantity sent down 10 the mills, tbe quantity run to

waste during fljods, and especially tbe quantity absorbed by the land or lost by evapo-
ration — Ihe wbole particulars bearing reference to the rainfall.

I may mention that the observations from which the various results are derived
originated in a desire which I had long entertained to ascertain the quantity of water
that could be collected, or otherwise aecouuted for, out of an ascertained rainfall on a
drainage area of sufficient extent to afford somewhat of an approximation to a general
principle. Before, however, proceeding to the more specific objects of tbis paper, I

must ask your permission to say a few words regarding the valley to which the obser-
vations apply-

It is familiar to many perso s in this city, and the crowds who nock to it from early

summer till approaching winter testify to its beauties and attractions. Whether fur a
day's quiet recreation in a delicious atmosphere amid the' pastoral scenery of tbe district,

or for a social picnic, scarcely a day passes without, a crowd of visitors. The good taste

of the different classes who frequent the valley is evinced by their appreciation of its

attractions ; aud at such seasons the glen is frequently crowded with persons of every
grade of social life. Tbe foot-sore and dusty pedestrian, who has sacrificed his day '3

wages in the workshop or manufactory to enjoy the simple beauty of the glen, may be
seen toiling his solitary way or pointing out to other wayfarers the scenes of its manifold
traditions, and, in the spirit of true patriotism aud pure taste, telling—

* Of all those hills have seen,

Of all tbe glories of that green,
In Scotland's elder day.'

Omnibuses, clustered over with merry crowds of the youth and beauty of middle life,

waken the echoesof the glen with shouts of joyous laughter. Picturesque groups from
still humbler veiiicles wau-ler by the side ot the buru, or stroll over the meadow, or
climb the grassy slopes of the hills, and fill the valley with the souDds of mirth and of

pleasant songs, sung by sweet and tuneful voices. Dashing carriages, filled with
visitors of higher rank, and less demonstrative in their enjoyment are there. Beautiful

horses and servants in gay liveries add a pleasant variety to the scene ; and all parties

are bent oq enjoyment, and, with only occasional exceptions, all respectful to each
other. The glen, indeed, is not less rich in pastoral beauty than interesting in its

historical and traditionary associations. The sceoe of the battle between the poor
Covenanters and Hamilton's Dragoons on its eastern slope is commemorated by a
monument erected on the spot where those who fell were buried ; and the route of the
dragoons as they crossed tne hill from the north and skirted the slope on the south of

the Glencorse Keservo r is still distinguishable. Here, too, is tbe scene of that memor-
able chase commemorated in Koslin Chapel by the sculptured representation of a knight
in armour with his feet on the neck of a dog. A little further on is Logan Cottage, the
property and occasional residence of our esteemed and respected president, who is tne
proprietor of nearly the whole of this beautiful region. Higher up the glen are the
remains of Logan House—a building in the castellated form, and bearing over one of

its doors the date of 1230. It is said that its occupant or p oprietor about the middle
of last century furnished the original of Allan Ramsay's Sir William Worthy in his play
of 'The Gentle Shepherd ;' aDd this notion derives a sort of confirmation from tko
w.-11-known scene at the upper end of the valley bearing the name of ' Habbie's Howe.'
Midway between the ruins of the castle and Habbie's Howe, standing on a picturesque
precipice, and bearing tne picturesque name of the 'Hoolet House,' are the remains of

an arched building, which, with an enclosure on its north front, suggests the idei o' a
chapel and a graveyard. It is evidently a building of great antiquity, and in times
loug anterior to the Reformation was most probably the resort of the neighbouring
inhabitants for the exercise of iheir religious rites. As a scene of quiet and peaceful
rural beauty, the glen is probably not excelled by any other in Scotland ; and here,

indeed, one cannot help adapting, with a slight alteration, the words of the pout :—
" Sweet Logan Glen,
Thy very name is redolent of beauty.'

Such, then, is the district to which the matter-of-fact observations which it is my
object to bring before yon refer.

And now, applying myself to the more immediate purpose of this paper, I must pre-
mise that in any attempt to collect water in reservoirs from surface drainage the first

step in the process is to ascertain the quantity of rain which usually falls in the di-trict

in which the reservoirs are situated. The next is to ascertain tbe extent and character
of the draiuage area ; and as the quantity of water thai area may be expected to afford

can only be determined by these primary conditions being satisfactorily ascertained,
their importance is sufficiently obvious. The laws wutch govern the rainfall, however,
although no doubt as immutable as those which regulate the tides of the ocean, or tha
rising and setting of the sun, have hitherto eluded scieutific inquiry ; and hence,
althuugh it is known that a certain quantity of rain will fall in a given district within
a given cycle of years, no one can predicaie of the quantity the clouds will discharge on
any given day, or week, or month, and only approximately in any one year or series of
years. The collection of water in reservoirs under such conditions, therefore, must
necessarily be a matter attended with some degree of uncertainty, and this uncertainty
is increased by a variety of circumstances, to some of which I shall take leave to advert.

Here and everywhere, then, first in the order of claims for water, comes the earth,

gaping for its natural and preferential share, and to the extent of its necessity as

inexorable in its demands, and only less insatiable, than the grave. It is wh.it a. water
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company would call a preferential consumer. Its claims of priority are inalienable, and
till it has obtained its full share wi 1 concede none of its demands. The quantity it

requires, however, is a matter of circumstance.
A rocky mountainous district obviously requires but little water for supporting its

scanty and stunted vegetation, while the rich and luxuriant crops of an alluvial plain

absorb a large portion of the whole rainfall. The bare and desolate mountains which
enclose the valley of Glenco afford a striking example of the former, and the fertile

stretch of level country between Prestonpans and Dunbar of the latter. Between these

two extremes the power of absorption of the 'and is modified by an almost infinite

variety of circumstances; and the Glencorse Valley, of which it is my special purpose

to treat, may be held as affording a tolerably fair illustration of a condition of land in

regard to its power of abso ption, intermediate between the two extremes which I

have adduced.
I refer you to the plan now exhibited for the area of country which forms the subject

of the o- servations which I have the honour to address to you. With the exception of

some patches in the glen, and on the lower portion of the drainage area, it consists of

dry and clean hill pasture, with here and there portions of heather. Starting from the

lowest point of the area at the Crawley cistern, the height above the sea is 545 feet,

and following the course of the born to the top of the glen at 4 Habbie's Howe,' the

height there is 1009 feet. The water-shed on both sides, however, varies greatly in

be ;ght Turnhouse Hill, due south of Glencorse reservoir, is 1656 feet ; while

Camethy, the highest in the Pentland ridge, is 1SS0.

The circumstances which here influence the absorption and evaporation of the rain-

fall, and necessarily the quantity of water the district will yield, while thus sufficiently

varied in their character, mav, at the same time, be held to afford a fair average test of

the quantity of water that may be collected from a district similar in its physical

surface and character, with a corresponding rainfall in this latitude.

Between October and April the earth gives off the greatest proportion of the rainfall.

At that time it is filled to satiety with the rains of early winter. It rejects, therefore,

the munificence of the clouds, and pours from its surface in almost undiminished fulness

the rain which falls upon it. It is at this time thoroughly saturated, and the dead or

sleeping vegetation is steeped in moisture which it does not require, and from which it

derives no aid. The low temperature incident to the season at the same time prevents

evaporation ; and under these circumstances, the greatest quantity of water can be

collected and stored. The lengthening days of spring, however, give early signs of the

power tbey are about to a-sert. Toe sun is ascending in the heavens, and the increasing

temperature aids the drying winds of March to evaporate the latent moisture. As
summer approaches, the quickening vegetation claims increased supplies of water, and
at no time, when water can be had, misses the opportunity of appropriating to its own
use what it requires, both for sustenance and luxury. Its demands increase as the

season advances, and the heated earth and increased temperature of the atmosphere at

the same time put forth their full powers of evaporation. It is thus that moderate falls

ot rain, even when of frequent occurrence, contribute at this season but little to the

stock of water in the reservoirs. The same or similar results continue during the whole

season from March to October, modified only by temperature, dry or moist winds, and
the demands of vegetation. In a cold summer, with a moist atmosphere, the quantity

of water absorbed or evat orated is less, although there be the same quantity of rain,

than when contrary atmospheric condi ions prevail ; and hence the quantity of water

collected in proportion to the rainfall is grea er or less as one or other of these condi-

tions predominate.
It is important to bear in mind that in warm and dry seasnns vegetation recuires

larger supplies of water than during seasons when the weather is cold and moist, and

the same cause increases in a still higher degree the earth's power of absorption and
evaporation. The full difficulty of collecting water is experienced in a warm season

with drying winds, when, although there may be frequent showers, amounting in the

aggregate to a full average rainfall, yet none of them are sufficiently heavy or long-

continued to do more than supply the needs of the thirsty earth. In such circumstances

the whole of the rain is absorbed as it falls. Nothing is given off to the reservoir,

which thus derives no benefit except from the rain which falls on its surface. To
snppose, therefore, that the earth, including the vegetation upon it, requires a fixed and
equal quantity of moisture year by year in succession, would be a palpable mistake. The
s*me quantity which is sufficient during seasons when ihe temperature is low, and the

atmosphere moist, is quite Inadequate in seasons when the temperature is high and the

atmosphere dry ; and it is thus that the requirements and consumption of the earth are

greatest when there is least to be had ; and thus also ' increase of appetite is nursed by
what it feeds on.' In seasons of abundant moisture it is content with little, and it is

then that, like a surfeited glutton, it rejects a great part of the quantity, which in

times of scarcity it imperiously demands.
With these anticipatory remarks I shall now proceed to lay before you the results of

a series of observations in the Glencorse Valley, over an acreage of 4504 acres. These
observations extend over the whole of tbe year 1863, and the months of April, May,
June, July, August, September, and October of the year 1864, showing the quantity of

water in the two reservoirs in that district, the rainfall, the quantity of water yielded

by tue rainfall, tbe quantity of water delivered in Edinburgh, the quantity sent down
to the mills on the Esk, the quantity run to waste, and the quantity absorbed or

evaporated, with certain relative proportions of rainfall applicable to these separate

items.

Referring you to the map hung upon the wall, you will observe that there are two
reservoirs in that district—namely, Gleocorse and Loganlea—and that the drainage

area of which I treat is divided into two portions. The first of these consists of 3694

acres, draining into the Glencorse reservoir from the embankment upwards; the second

consists of 810acres, being the lower portion of tbe drainage area, extending from the

Crawley cistern to tbe Glencorse embankment. The aggregate drainage area is thus

4504 acres. In dealing with this large area, I have not separated the yield of the springs

from the general drainage water of the district The spring water, including that of

Crawley, may be estimated at 60 cubic feet per minute as a minimum, to 80 feet as its

maximum yield. But as it appeared to me, in dealing with the general drainage of the

area in which these springs are fed, and to which they belong, that to separate them in

any account of the yirld of water from that of the general drainage of the district would
be to introduce complication where I aimed at simplicity, I have not done so. I have
dealt, therefore, with the whole yield of tbe district as one subject

The rainfall from 1st January to 31st December, 1863, was 39-3 inches. The average

of the previous ten years, from 1£52 to 1862, was 33 inches. The highest year in the

series was 1856, when it amounted to 40 8 inches. Thtj lowest was in 1858, being only
27-6-5 inches. The year 1863 was thus 6 3 inches, or 19 per cent, above the average of

the ten years.

Tbe 39'3 inches of rain which fell in that year on the area of 4504 acres

represent a quantity of water, amounting in cubio feet to . . 642,536,136

And I propose here to show what became of that large quantity:

—

1st, There was drawn off for town supply a uniform quantity of 253 56
cubic feet per minute daring the whole year, amounting lor the year
to 133,271,13(1

2nd, Then was given off, for tbe use of the mills on the Eak, 220
cubic feet per minute, or for the year, .... 115,632,000

3rd, The quantity run over the Glencorse waste weir, derived from
the 3694 acres draining into that reservoir, as ascertained by
daily gaugings, amounted for tbe year to . . 254,241,072

And allowing the same proportion for the 810 acres,

between the reservoir and the Crawley water house,
there falls to he added, 55.74S.5S3

Making an aggregate waste during the year of 309,9S9,655

Out of the total rainfall, therefore, these three items ac:ount for . . 558,892,791

4th, The defflciency, therefore, is 83,643,34^
or 13*017 per cent, of the wlule rainfall due, and due exclusively, to absorption and
evaporation.

Inches.
393The rainfall for the year having been, as already stated,

Is accounted for as follows;

—

1. There was appropriated in town supply,
2. In supply to mills,

3. In waste,

4. In absorption and evaporation,

Inches.
8-150
7*071

18 964
5115

Making up the total rainfall of .... 39-3

The quantity due to evaporation and absorption is smaller than I was prepared to

expect, and, I have no doubt, considerably below the overage of ordinary years. Keep-
ing ia view that it occurred in a year in which the rains were frequent and heavy, and
very considerably above the average, and remembering, at the same time, that absorp-
tion and evaporation must be in greater proportion to the rainfall in dry and warm
seasons, and smaller in seasons when the weather is moist and cold, the comparatively
small quantity of rain imputed to absorption and evaporation during the year 1863
seems properly accounted for.

In like manner, the large quantity run to waste during that year is, obviously
enough, attributable to the excessive rainfall, and to the augmentation which the waste
would derive from the diminished evaporation.

In order to elucidate the effects ot the peculiar atmospheric condition of the past
season, and the extraordinary and protracted drought which prevailed, I have worked
out the results as applicable separately to each of the seven months, commencing with
April, 1S64.

I need hardly remind the Society that during these months the drought was exces-
sive beyond precedent, within tbe memory of any living man. From the 1st April to
the 16th October, a period of 199 days, tbe aggregate rainfall was only 10-89 inches, or
at the rate of 19 974 inches in the year.

Cubic feet.

On the 1st April the stock of water in the two reservoirs in the Glencorse
district was 77,144,193

The rainfall during the month was 109 inch, representing a quantity of
water equal to 17,820,976

And together forming an aggregate quantity of . ... 94,965,1C9
From that; quantity there falls to be deducted—

1st, a mouth's supply to town, . .
11,105,923

2d, a month's supply to mills, 9,636,000

Toeether, 20,741,9^S
Deducting ihe latter quantity from the above, the stock on hand, at the

close of the month, should have been 74,223,24L

But the actual quantity on band was only 06,003,355
The loss by evaporation and absorption, therefore, during the month was

thus S,219,S86

Equal to a rainfall of -50 inch, or 459 per cent of the whole rainfall.

On 1st May, therefore, the stock in the reservoirs was, as above, .

The rainfall for the month was 19 inch, riprcsenting a quantity of water
equal to

And forming an aggregate quantity of
Deduct the monthly supply to town and mills, as before, .

The stock on hand at the close of the month should thus h.*ve been
But the actual quantity on hand was only

66,003,355

31,064,083

97,067,443
20,741,928

76,325,515
59,211,631

The lossb> evaporation and absorption, therefore, during the month was thus 17,113,SS4

Equal to a rainfall of 1*046 out of 1*9 inch, or 55 per cent, of the rainfall.

On 1st June, therefore, the stock on hand was, as above, ....
The rainfall' during the month was 1*45 iucn, representing a quantity of
water equal to ....

59,211,631

23,706.804

82,91S,435
2 ',741,923

62,176,507
43,957,628

lS,2i8,S79

And together forming an aggregate quantity of
Deduct mouth's supply to town and mills,

The stock on hand at the close of the year should thus have been
But the actual quantity en hand was only

The loss by evaporation and absorption during the month was thus

Equal to a rainfall of 1*114 out of a rainfall of 1*45 inch, or 70"8 per cent, of

the rainfall. ;

On 1st July, therefore, the stock on hand was as above, ....
The rainfall during the month was 2*2 inches, representing a quantity of

water equal to~

And together forming an aggregate quantity of . . . : 79,926,572

Deduct the monthly supply to town and mills, as before, .... 20,741,928

Tho stock on hind at the close of the month should thus have been . . 59,184 G44

But the actual quantity on hand was only 29,5U0,< UO

The loss by evaporation and absorption, therefore, during the month was . 29,681,644
Equal to a rainfall of 1-S1 out of 2*2 inches, or 82£per cunt of the rainfall — —

—

There was thus remaining as at 1st August 29,500,000

Tho rainfall during the month was *65 inch, representing a quantity of

water equal to 10,627,183

And together forming an aggregate quantity of 40,127.135
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The delivery in town having been reduced on the 18th of this month from

253'56 to 2C3 cubic feet per minute, the delivery to town and mills this

month was 19,947,840

The stock on hand at the close of the month should thus have been

But the quantity on hand was only . .... 20,179,348

15,600,000

The loss by evaporation and absorption during the month was thus . . 4,579,348

Equal to a rainfall of -28 out of -65 inch or 43 per cent, of the rainfall.

There was then remaining as at 1st September, 15,600,003

The rainfall during the month was 3 6 inches, representing a quantity of

water equal to 58,858,272

And together forming an aggregate quantity of 74,458,272

The delivery in town was reduced during the month to an average

of 20VR3 cubic fett per minute.
Amounting for the month to 8,697,600

To the mills the uniform quantity of 9,636,000

Together, 18,333,600

The stock on band at the close of the month should thus have been . . 56,124,672

But the quantity on band was only 9,896,248

46,228,424The loss by evaporation and absorption during the month was thus

Equal to a rainfall of 2*8 J out of 3*6* inches, or 78*54 per cent, of tbe whole -

rainfall.

There was thus remaining as at 1st October, 9,896,248

The rainfall during the month was 9 9 inches, representing a quantity of

water equal to 161,860,000

And together forming an aggregate quantity of ...
This extraordinary fall of rain commenced on the 16th, and con-

1 inued with an interval of only one day till the 29tb. The fall

supply to town of 253*56 cubic feet per minute was resumed on
the 23rd. The average delivery during the month was 184-93,

and the total quantity delivered in town during the month was 8,255,275

And to the mills, 9,636.000

Together,

The stock on hand at the close of the month should thus have been
But the reservoirs having been full on the 28th, the quantity which
during the remaining portion of the month overflowed and run

to waste was .......*. 32,376,412

And tbe aclu d quantity in the reservoirs at the close of the

month was 77,144,193

Together,

171,75 ,248

17.891,275

. 153,864,972

109,530,205

The loss by evaporation and absorption during tbe month was thus . . 44,344,768

Equal to 2 712, out of a rainfall of 9'9 inches, or 27'33 per cent, of tbe

rainfall.

In order to bring into one view the leading particulars relating to tbe whole of the

year 1803 and to tbe seven months from April ti) October inclusive in 1864, I have pre-

pared and now lay before you the following table. You will please to observe that tlie

rainfall and its produce in cubic feet here apply to the whole area of 4504 acres. It is

recessary, also, to keep in view that, while the quantity of water in the reservoirs is

stated on tbe table as at the first day of each month, all the other columns apply to the

whole month. To fill up what may appear to be a blank, therefore, 1 think it right to

state that the quantity of water in the reservoirs as at 1st November was 77,144,193

cubic feet.

Fall of Rain and Appropriation or Rainfall on an Area of 4504 Acres

in Glencorse District.

Cubic Delivery S ri
c 3 *c

o£§
Cubic Feet of Supply Waste i? o o — Jfc-fl

Water in d
"5

Feet

of

of

Water
to by

° £ B
D. 3 "5 $< g

Reservoirs on Mills. Overflow.
Rain. in Towns. o d

J « ^Kl-
a * c

1863. In. in.

Jan.(l) 77,144,195 39-3 612,530,180 133,271,136 115,632,000 309 980.065 83,674,843 5124 1317

1864.

Apr.n]
Mayh)

77,1 44,1 93 109 17,820,97611,105,928 9,636.000 8.219,88C •50 4590
156,003,355 L OH 31,064,088111.105,928 9,636.000 17.113,884 1016 55 00

.lunc(l) 59,211,63! L-48 23,7011,80411.105,928 11,636,0110 18,218,879 1114 76-80

Jaly(l) 43,057,628 22ii 85.36S,9441MU5.928 9,636,000 29,684,644 1810 82 25
Aug.(l) 29,500.00Ci 65 10 627,18810,310,840 9,636,000 4,579,348 0'280 43-00

Sep.(l) 15,600,000 3 60:58 858,272 8.697,600 9,636,000 46,228,672 2-820 78 54
Oct. (1) 9,896,248 9-90 1C1,86J,<\0 8.225,275 9,636,000 32,376,412 44,344,768 2-712 27 33

The great point of inquiry in relation to the subject which I have had the honour to

tiring under your consideration is the extent of loss of water by evaporation and absorp-
tion. You will observe that the mode by which I have ascertained that loss is by
accounting for the total quantity of water arising from the rainfall, and holding the
Difference betwtcn the rainfall and the quantity of water delivered in town, supplied to
tbe mills on the Esk, and run to waste, as tbe loss due to evaporation and absorption.
A comparison of the results as between different periods seems of sufficient interest and

importance to justify me in asking your attention to the three last columns in tbe pre"

ceding table, which, for the sake of convenience, I hear repeat:

—

•a

»
§ §

Je-IM o a

<

Absorption

and

Evaporation

equal

to

a

Rainfall

of

Rate

per

cent.

of

loss

t>y

Absorption

and

Evaporation.

Tear 1863

Cubic Feet.

83,674,843

Inches.
5124 1317

8,219,880
17,113,884
18,218,879
29,684,844
4,579,348

46 228.672
44,344,768

•50

1046
1 114
1-810
0-280

2 820
2112

45 90
55-00

76 80
82 25
43-00
78-54

27-33

In the above table, you will observe that in the wet year of 1863 the loss of water by
evaporation and absorption was only 83,674,843 cubic feet, represented by 5*124 out of
39*3 inches of raiulall, or only 13*17 per cent, of the whole rainfall.

In the four months commencing with April and ending with July, 1864, you will

notice the gradual increase in the loss, beginning at 43 and ending with 82-25 per cent.

in July, tbe maximum rate of loss having then been attained.
August was a most exceptional month, the absorption and evaporation being repre-

sented by 0*28 inch of rain ; but tbe rain for the whole month having been only 65,

and the land being already in such a state of drought as to have ceased, or almost
ceased, to give off water, except from the springs, the rate per cent, by absorption and
evaporation falls to 43. One reservoir was already empty, and the area of water in the
other being greatly diminished, the evaporation from the water surface was necessarily

diminished in simlar proportion. The supply to the town being at the same time cur-

tailed, the produce of the springs bore a larger proportion to the whole supply than in

any of tbe preceding or subsequent months; and to these concurrent causes, in so far

as I am able to judge, the small percentage of absorption and evaporation during this

month is due.
Taking the six months of April, May, June, July, August and September, the results

are still more curious, and show in a striking manner the intensity of the drought
during the whole of that period.
The aggregate rainfall for these six months was only 1089 Inches, representing

176,738,311 cubic feet of water ; out of which tbe loss by absorption and evaporation
amounted to the enormous quantity of 122,737.352 cubic feet, representing 7*489 inches
of rain out of a rainfall of only 10*89 inches, or a loss of 69*44 per cent.

I have only to state, in conclusion, that I greatly doubt whether there Is any instance
of a drought of similar intensity and duration ever having occurred in that locality.

During the whole seven months of its continuance, besides fulfilling their statutory
obligations to the millowners on tbe Esk, ihe Water Company were able to maintain a
supply to the inhabitants of Edinburgh, Leith, &nd Portobello which only during six

days, and these in the month of October, fell so low as 451 cnbic feet per minute, or

2u*23 gallons per head per day to a population of 200,000 persons."

At the conclusion of the readins of the paper, which was listened to with much
interest, some conversation took pUce regarding the very small amount of evaporaiion
which took place during the month of August ; and various opinions were expressed as

to the cause of the very exceptional absorption of that month.
Mr Chailes Cowan of Valleyfleld, the President of the Society, said he thought they

should express their very best thanks to Mr Kamsay for the very interesting paper
which he had read ; and he thought it would be weli to send the paper to a committee
in order that it might be examined a little more minutely. He was glad to express his

satisfaction that the Water Company and the citizens of Edinburgh possessed in Mr
Ramsay an officer of such energy, perseverance, and ability, and who unquestionably
was the right man in the right place. He hoped Mr Ramsay would long be the dis-

penser of tbe pure beverage to his fellow-citizens, and ha hoped they would be more
thankful to him than ihey had sometimes shown themselves.
The paper was accordingly remitted to a cummittee.

MONTHLY NOTES.
MARINE MEMORANDA.

Tbial Trip on the Tyne.—On the 13th ult., the Indus Flotilla Company's
tug steamer, Sir Herbert Afaddock

y
made her experimental trial trip on the

Tyne below Walker. As this vessel is exclusively adapted for towing, the

barges accompanying ber were lashed alongside during tbe performance, loaded

to their working draught. The steamer is 275 feet long, 28£ feet beam
;

draught of water, 2 ft. 10 ins. The barges, two in number, are each 200 feet

long, 1% feet beam, 2 ft. 2 in. draught, and are lasbed alongside the paddle-boxes
while being towed. The engines, 280 nominal horse-"power, are diagonal,

oscillating ; diameter of cylinders, 65 inches ; stroke, 4*0. The boilers, four

in number, the ordinary tubular marine. The average of the runs made at the

measured mile,—engines, 39£ revolutions per minute ; steam, 23 lbs. on boilers
;

indicated horse-power, 1120; speed, 15 miles. The vessel and barges were
built by Messrs J. "YVigbam, Kichardson & Co., Walker; and the steamer
engined by Messrs Kobert Morrison & Co., Ouseburn. The trial gave the

greatest satisfaction to all concerned, the contract speed being 14 miles per
hour. Messrs Kingsbury, Vaughan, and Captain Wood, were present on
behalf of the company, and Messrs Richardson, Christie, Kobert Morrison, and
Sang, represented the shipbuilders and engineers.

MISCELLANEOUS.
Improvements in Portable Engines.— Communicated by Mr E. E. Allen.

—At the late show of the ymithfield Club at Islington there was little to reward
the seeker after novelties ; but amongst the few articles that had not put in an

appearance before, we noticed some improved portable engines ; one exhibited by
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Richardson & Co., of Kirkton-Lindsey, and the other by the inventor and
patentee, Mr E. E. Allen, of Parliament Street- Both engines were constructed

on Mr Allen's plan,

—

i.e., were fitted with his double expansion cylinders, in

which the steam after driving the piston in one direction is again employed in

propelling it in the opposite direction. The cylinder is double the ordinary
length, but divided in the middle by a metallic packed ring, through which a
trunk works, and which trunk is fitted at one end, and. has cast upon it at the
other end plates strengthened with feathers and formed with grooves, so as to

receive ordinary piston packing rings. The piston is therefore a compound
one, having a narrow packing ring at each end working in the respective ends
of the cylinder; the piston plates being united by the trunk. In shape this

compound piston resembles an ordinary cotton reel. The steam from the

boiler first acts in the annular space round the trunk, pressing on one of the

end piston plates; on the return stroke this same steam passes round to the
other side of the same piston plate, and acts upon its whole area, expanding in

the ratio of the areas of the whole cylinder to the annular space. The same
action goes on at both ends of the cylinder; but while the high steam at one
end is acting in the annular space, the expanding steam at the other is acting in

the whole cylinder; the steam from the boiler never pressing upon the whole area
of either of the piston plates until it has passed through the annular spaces on
the opposite sides of the same. The expansion in these engines is carried

down to the atmospheric line, and the results obtained, especially with jacketed
cylinders, has been highly satisfactory. The valve is cast in one piece and is

driven by a single eccentric, although, of course, the expansion may be any
thing required, by simply making the annular space a given proportion of the
whole cylinder. Several of these engines are now at work both here and
abroad. An 8 horse-power engine has been at work many months at the new
Government Offices, Downing Street, and has worked at the rate of less than
3 cwt. of common gas coke per day of 10 hours. Another engine, a 10 horse,

has been recently set to work at Westonbirt, near Tetbury, on the estate of J.

S. Holford, Esq., M.P. for Gloucestershire, and the consumption of this engine
is from 40 to 47 lbs. per hour, £e., 4 cwt. per day of 10 hours. A third engine,

a 12 horse, just tried at Boston, has run for 4 hours on 14 lbs. of coal per horse-

power, being at the rate of less than 4 cwt. per day of 10 hours, for the 12
horse-power ; the boiler being fed with cold water. The last of these results

surpasses any results before obtained, even by the engines made expressly for

exhibition, and to compete at the trials of the Royal Agricultural Society. In
Mr Allen's engines the cylinders are not only steam jacketed, but, we believe,

also the cylinder and valve-box covers, and the fire-box as well as cylinder-jacket

carefully felted and lagged. The importance of these improvements as regards
portable engines can scarcely be over-estimated, especially when such engines
are employed in heavy work, such as steam ploughing, and for contractors' uses,

where they are worked night and day, and in which case the saving of fuel

alone, to say nothing of wear and tear, would without doubt cover the whole
cost of the engine in the course of a few months. The ordinary or average
consumption of portable engines, may very fairly be taken at three times the

quantity above given,—a cwt. per day, per horse-power, being by no means an
extravagant allowance. The saving of fuel also ensures, what is frequently of

as much importance, viz., saving of water ; and to these may be added saving

in cost of repairs to about the same extent. We hope next month to be able

to give detailed drawings of these engines, which we are glad to see are coming
into very favourable notice. Agricultural engines are proverbially most
extravagant in fuel; and no effort appears to have been made by their manu-
facturers to improve them, saving when constructing what are very fitly called
u racers," which are shewn year after year, being seldom or ever sold for

ordinary every-day work. Mr Allen is stated to be about trying his double
expansive engines for marine and locomotive purposes,—two classes of engines

in which economy of fuel may well be carefully studied.

Dieect Actikg Steam Tilt Hammer.—A model of a curious arrangement
of direct acting steam tilt hammer, of which we give an engraving^ has been
recently exhibited before the Society of Arts by the inventor, Mr H. Rawley.

y a.

PRICES CURRENT
OP

CHIEF MATERIALS USED IN STRUCTURES AND MACHINERY.

FOR THE MONTH ENDING FEBRUARY 28, 186S.

(.Compiled expressly for the Practical Mechanic's Journal.)

The hammer is raised by means of a pair of knee joints, operated upon directly

by the piston rod of an oscillating steam eDgine. In the model exhibited a

spring was applied for giving the blow a downward stroke of the hammer, but
in practice it is proposed to employ a vacuum piston for this purpose.

1st week. 2nd week. 3d week 4th week.

IRON. £ s. d. £ B. d £ s. d. £ s. D.

Bars, Ac, British, per ton, .. .. 7 15 7 7 6 7 15 7 15
Nail Rods .. 8 10 8 10 9 10 9 10
Hoop 10 10 2 6 10 10 10 10
Sheets, 10 15 10 12 6 11 10 11 10
Pig, No. 1, Wales 4 10 4 10 4 10 4 10
Bars, Staffordshire, 10 10 9 10 9 10
Rails, .. 6 17 6 6 15
Pig, No. 1, Scotch, best quaL 1/ to 3/ higher 2 15 2 12 6 2 11 2 11
Swedish Bars , 1110 11 15 12 10 12 10

STEEL.
Swedish, rolled, in kegs (Hammered, from
£1 to £3 higher), 15 15 IS 13 16 16

In faggots, 17 10 17 10 17 10 17 10
Spelter, ingot, 18 5 19 5 21 10 21 10
Zinc, sheet, 24 10 26 10 28 28

COPPER,

Sheathing bolts, per ton §5 94 10 98 9S
Bottoms 104 100 105 105
Old.exchange 91 91 91 91

Tough Cake, per ton, 87 10 89 87 87
Tile, 87 10 89 87 87

TIN.

English blocks, 97 97 101 101
Bars in barrels 98 98 102 102

Refined, 100 100 106 106

Bancs, 92 96 Q 95 10 95 10
Straits 86 10 89 10 95 10 95 10

TIN PLATES.
Char. IC, per box, .. .. .; 18G 176 196 196
Coke, IC 12 3 12 14 14

LEAD.
Englishpig, .. .. .; .. .. 20 10 20 7 6 20 5 20 5

Sheet, 21 2 6 21 21 5 21 5 u

Spanish pig, in bond 19 10 19 10 19 10 19 10

TIMBER—PEK LOAD.

Teak, new 18 13 10 13 13
Quebec, red pine, 426 400 426 426
" yellow pine, 3 15 3 15 3 15 3 15

Quebec, oak, white, 6 15 6 15 6 15 6 15
•' Birch 400 400 400 400
•' Elm, 450 460 450 450

Dantzicoak, 500 500 500 500
•• Fir, 8 15 3 7 6 3 7 6 3 7 6

Memelfir, 3 17 6 3 17 6 8 17 6 3 17 6

Riga, 3 12 6 3 12 6 3 12 6 3 12 6

Swedish, 2 12 6 2 12 6 2 12 6 2 12 6

Quebec, white spruce 16 15 17 16 15 16 15

St. John, white spruce, 14 14 14 14

Canada, 1st quality, .. .. ., 17 10 17 15 17 15 17 15
" 2nddo 1110 11 15 1115 11 15

Archangel yellow, 14 14 14 14

St. Petersburgh yellow, i 12 5 12 15 12 5 12 5

Finland 9 9 10 9 10 9 10

Memel, 12 10 12 10 12 10 12 10

Gothenburg, yellow, .. ., .. 10 10 10 10 10 10 10 10
" white, 950 950 950 950

Gefle, yellow 11 11 11 11

Soderhamn, 9 17 6 10 7 6 10 7 6 10 7 6

Chilstiania, per C. 12 ft. by 2 by 9 in. yet. 20 10 20 10 20 10 20 10

OILS, PAINTS, & DRYSALTERIES.
Red Lead, 22 2110 21 10 2110
WhiteLead, 20 10 26 10 26 10 26 10

Seal, yellow, per 252 gallons, .. .. 48 48 48 48

Sperm, .. .. 65 64 63 63

Cod 52 52 10 52 10 52 10

South Sea, 45 10 45 45 45

Olive, Gallipoli, per tun 60 56 10 56 10 56 10

Palm, per tun 36 36 36 36

Cocoa-nut, .. 38 36 36 30

Rape pale foreign, 44 10 46 10 4G 10 4G 10

Linseed 32 15 33 5 33 33

Hemp Manilla, per ton 26 15 26 15 27 10 27 10

Jute, .. 18 18 10 18 10 18 10
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APPLICATIONS FOR

PROVISIONAL PEOTECTION FOR INVENTIONS

UNDER THE PATENT LAW AMENDMENT ACT.

&5T When the city or town is not mentioned, London is to be understood.

lUh January, 1865.
118 A. and E. Paul, Liverpool—Steering apparatus
119 George Davies, Middlesex—Preventing incrustation in boilers.—A com.
120 W. H. Richards, Birmingham—Sleeve links
121 Richard Lea, Middlesex—Communicating between passengers and guard of a

railway train
122 R. A. Brooman, Fleet Street—Indicating strength of liquids.—A com.
123 A. V. Newton, Chancery Lane— Cutting tobacco.—A com.
124 William Ansell, Birmingham—Fire-arms
125 Theodore Bourne, New York—Fog signals.—A com.
126 George Colven, Dublin—Flower box
127 James Young, Limefield—Producing gases
128 John Lilley, Middlesex—Compasses
129 F. C. Fourgeau, Paris—Construction of roofs

16th January, 1865.
130 J. B. Farrar, Halifax, and J. Hirst, Elstead—Preparing wool
131 Walter Edwin, Portland Place—Stage scenery in theatres
132 H. J. Rogers and J. M. Scbolfield, Middlesex—Closing the mouths of bottles

133 William Rowbottom, Romiley—Mules for spinning
13-1 John Marshall, New Cross—Presses for the expression of fluids

135 R. A. Brooman, Fleet Street—Driving rolls.—A com.
136 J. B. Cotter, Regent'B Park—Construction of shells
137 Joseph Betteley, Liverpeol—Ship building
138 G. T. Bousfield, Brixton—Fire-arms.—A com.
139 J. S. Edge, Birmingham—Fire-arms

17th January, 1865.
140 R. A. Brooman, Fleet Street—Treating phosphates of lime.—A com.
141 F. H Lakin, Aberdeen—Piano-fortes
142 S. J. Beet, Surrey, and J. J. Holden, Bow—Drawing gas retorts
143 J. Robinson and J. Smith, Rochdale—Moulding wood
144 C. T. Judkins, London—Sewing machines
145 W. J. Cunningham, Essex—Converting reciprocatingmotion into rotary motion

18th January, 1865.
146 F. P. H. Cahuzac, Paris—Dressing woollen tissues —A com.
147 William Jeffreys, Surrey—Signals of railways
148 A. B. Bull, Tonsberg—Furling sails

149 Edward Deane, London—Bedstead suitable for domestic purposes
150 Stephen Ballard, Colwell—Cooking
151 J. W. Gregg. Dublin—Street lamps
152 W. E. Newton, Chancery Lane—Fire-arms.—A com.
168 Joseph Burch, Macclesfield—Looms for weaving volvet-pilo

154 J. Coulter, Huddersfield, and H. Harpin, Hohnfirth—Smoothing tho surface
of stones

155 W. It, Foster, Cowper Street—Packings of pistons

19«/i January, 1865.

156 S. F. V. Choate, New York—Conductors of electricity
167 C. D. Abel, Chancery Lane—Construction of watches.—A com.
158 ThomaB Mayor, Pawtucket—Preparing cotton
159 A. W. Preder, Oldham—Coupling steam engines.—A com.
160 Melchor Beltzhoover, New York—Purifying metallic ores
161 E. D. Farcot, Paris—Oars
162 Edward Williams, Victoria Mills—Throstle worsted spinning
103 G. F. Bradbury, Oldham—Sewing machine shuttles
164 Robert Mallet, Westminster—Railways
165 J. A. Shiptou and R. Mitchell, Wolverhampton—Forging metals
166 W. C. Hicks, New York—Steam engines
167 T. C. Durham, Carlisle—Steam engines
168 T. LabronBse and J Kelly, Dublin—Dyeing leather
169 William Clark, ChanceryLane—Boots.- -A com.

2Mh January, 1865.

170 D. Monro and T. Wright, Glasgow—Painting Venetian blinds
171 G. A. Clark, Milford Villas— Projectiles
172 J. Turney and G. Wood, Sneinton—Glazing skins
173 John Hewes, West Bromwicb—Manufacture of iron and steel
174 Louis Balma, Paris—Machine for carrying earth
175 Charles Searle, South Street—Securing studs in shirt fronts
176 B. F. Stevens, Coveut Garden—Vulcanizing compounds.—A com.
177 William Clark, Chancery Lane—Delivering mails in railway trains while in

motion.—A com.
173 J. Sncll and W. Kenton, Leeds—Facing woollen clolh

179 William Mather, Manchester—Communications between passengers, guards,
and drivers of railway trains

180 William Clay, Liverpool—Working hydraulic lifts

1S1 W. E. Newton, Chancery Lane—Pile drivers.—A com.

21s( January, 1S6j.
182 H. A. Dobson, Mary-le-bone—Carriage step
183 Thomas Lester, Wordesley—Steam engines
184 J. G. Wilson, Chelsea—Permanent ways for railroads
185 A. L L. Gordon, Hyde Park—Clasps •»*
186 J. H. Wilson, Liverpool—Pumps
187 C. D. Abel, Chancery Lane—Transmitting letter bags to and from railway

trains whilst in motion.—A com.
188 Jacob Snider, Strand—Fire arms
189 M. Robinson, Accrington—Shaping the elasting dents of expanding combs

23rd January, 1865.
190 John Edie, Glasgow—Boots and shoes
191 C. B. W. Koehl and W. Gunttier, Oldham—Cleaning cotton
192 P. M. Parsons, Shooters Hill Road—Treating cast iron
193 James Badcock, Noble Street—Suspension of curtains
194 Edward Atkinson, Old Bond Street—Dispersing Bcents
195 Elton Templemore, Dover—Window-blind cord check
196 A. Drevelle, Paris—Rendering soundless furniture for domestic purposes
197 J. B. Wood, Broughton—Floor cloths
198 Alfred Sheldon, Wookey Hole Wells—Drying paper in sheets
199 Thomas Brown, Piccadilly—Folding chairs
200 W. E. Newton, Chancery Lane—Machinery for reaping.—A com.
201 M. A. Dietz, Little Carter Lane—Petroleum oil burners
202 Benjamin King, Ipswich—Manufacture of manure

24(/i January, 1865.

203 A. C. F. Derocquigny and D. Gance, Paris—Sewing machines
204 C. T. Wells, Fleet Street—Ground vineries for the cultivation of grapes
205 R. R. Riches and C. J. Watts, Norwich—Mills for grinding corn
206 J Rovero and H. A. B. Huguet, Paris—New electric pile

2**7 George Haseltine, Chancery Lane—Preserving fruit—A com.
20S James Bailey, Salford—Embossing presses
209 W., R., J., and A. Woodward, New Islington—Furnaces for molting metals

25th January, 1S65.
210 Thomas Steel, Hyde Park—Lowering boats
211 Anthony Stevenson, Chester—Mills for grinding
212 R. A. Brooman, Fleet Street—Thread for weaving.—A com.
213 J. Marshall and H. Mills, Wednesbury—Manufacturing gun barrels of cast steel

214 Cassimir Roques, Edinburgh—Brushes
215 S. L. and A. Fuller, Bath, and C. Martin, Cheapside—Construction of carriages
216 O. Gu'ssell, Moorgate Street—Ad j usting the weight of railway carriages,—A com.

26th January, 1865.

217 William Pat on, Johnstone—Packing for steam joints
218 David Gay, Cheapside— Photo-sculpture
219 C. D. Abel, Chancery Lane—Steam boilers.—A com.
220 William Smith, Taunton—Compressing coal dust fit for burning
221 George Haseltine, Chancery Lane—Manufacturing syrup.—A com.
222 J. H. Pepper, Saint John's Wood, and T. W. Tobin, Pentonville —Illusory

exhibitions
223 S. Sharp, Melton Place, and D. Smith, Brill Row—Elastic valvo
224 Robert Mushet, Cheltenham—Lining sides of puddling furnaces
225 John Harrison, Glasgow—Cleansing ships' bottoms at sea
22) A. A. Croll, Coleman Street— Purification of coal gas
227 H. W. Ripley, Lightcliffe— Colouring kempy wool
228 John Hamilton, Liverpool—Machinery for propelling vessels
229 J. G. Willans, BayBwater—Manufacture of iron

230 Charles Falck, Clarendon Square— Ice safes

231 William Creasy, Bulls Hall—Thrashing flax

232 G. Dibley, Euston Road— Fixing plateB of metal such as are used for roofing
233 J. E. Massey, Middleton Square—Sounding machines
234 William Clark, Chancery Lane—Pencil cases.—A com.

TO READERS AND CORRESPONDENTS.

Completion of Volume IX., Second Series, of the Phactical Mechanic's
Journal. The present Part, No. 204, completes Volume IX., Second Series,
of this Journal, or the seventeenth volume of the entire work as far as published.
The set of volumes may be had from any bookseller, in cloth, lettered in gold,
price 14s each ; or the parts may be purchased separately, as originally published,
at Is each—most of the parts being obtainable. The volumes may also be had,
handsomely bound in half calf, in double volumes, twenty four parts in each,
with the Plates bouud separately to correspond—price 3ls 6d for each double
volume and its separate volume of Plates. Volume IX., Second Series, con-
tains twenty quarto pages of copperplate engravings, nearly 500 engravings on
wood, and 344 pages of letterpresE.

DUNN AND WIUGUT, PKINTERS, GLASGOW,
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